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Delivering Continuing Education in Health Education Using Self-Directed Computer
Mediated Instruction: Moving from Intention to Action

Jane Ellery

ABSTRACT

Using advanced technologies can help increase the availability of educational
offerings; however, the steps taken in this direction must be appropriate for the target
population and the specific content taught. As such, understanding factors that lead to
health educators’ intentions and behavior related to computer-mediated instruction for
continuing education is an important step in developing and marketing appropriate
computer-mediated instruction programs (Hoffman & Novak, 1994). Using the theory of
planned behavior (Ajzen, 1988) this study explored the relationships between health
educators’ perceived behavioral control, attitudes, and subjective norms related to
computer-mediated continuing education programs and their intentions to use, and
previous experience with, computer-mediated education.
Employing a cross sectional survey design, data were collected from 504
members of the Society for Public Health Education (SOPHE) (40% response rate) using
an online survey instrument. Logistic regression was used to investigate the associations
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between attitudes, subjective norm, perceived behavioral control, and intention related to
using computer-mediated continuing education programs and a proxy measure
representing their computer-mediated continuing education behavior. Perceived
behavioral control and attitudes were found to have significant associations with
computer-mediated continuing education behavior, with intention partially mediating the
association with perceived behavioral control and fully mediating the association with
attitudes. When studying a subset of the group composed of respondents with a positive
intention toward computer-mediated continuing education programs, respondent
characteristics and barriers identified as distinguishing between individuals with positive
and negative behaviors included perceived behavioral control, presence of a license or
certification, a lack of programs, a lack of relevant topics for programs, and a lack of
technical support for programs.
These results suggest that for health education and health promotion professionals
to engage in computer-mediated continuing education programs, more programs,
especially ones that address topics relevant to their current functioning, need to be created
and made readily available. Also, ensuring that appropriate technical support is available
to assist participants, and informing potential participants of the availability of this
technical assistance, may encourage more health educators and health promotion
professionals to follow through on their intentions to participate in computer-mediated
programs.
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Chapter One: Introduction

Traditionally, education has consisted of bringing students to sources of
knowledge. However, an increased need for ongoing educational training and the
emergence of computer and Internet technologies have spawned increased interest in
developing new educational opportunities. These new, less traditional educational
opportunities are delivered outside a classroom setting and are centered on bringing the
sources of knowledge to students (Barley, 1999). Although traditional approaches
remain the mainstay of America’s educational offerings, rapid advances in technology
experienced in the past three decades have led to expanded opportunities for the delivery
of educational programs. Many of these expanded opportunities help overcome some of
the time and distance related barriers imposed by classroom learning environments.
Computer technology is one medium that can be considered when developing
new educational opportunities. Literature related to the use of computers and the Internet
in health education is limited, and health professionals have been slower to embrace
Internet and computer technologies than business and financial fields (Eng, 2001).
However, research in other disciplines suggests computers and Internet-based distance
education programs are able to promote student-centered learning and reach individuals
who may not be able to attend courses being offered in traditional formats (U.S.
Department of Health and Human Services [US DHHS], 1997; Web-based Education
1

Commission, 2000). Additionally, well-designed computer-mediated instructional
programs may be effective educational tools (Barron, 1998; Steckler, Farel, Bontempi,
Umble, Polhamus, & Trestler, 2001; Umble, Cervero, & Yang, 2000; Wenger, Holloway,
& Garton, 1999). “Teaching high-quality courses to working health professionals using
modern computer and web-based technologies is possible” (Steckler, et al., 2001, p. 745).
Numerous studies in management and information sciences have used the theory
of planned behavior to look at the relationships between attitudes, subjective norms,
perceived behavioral control, behavioral intentions, and behaviors related to information
technologies (Davis, 1989; Davis, Bagozzi, & Warshaw, 1989; Mathieson, 1991; Morris
& Venkatesh, 2000; Taylor & Todd, 1995a; Taylor & Todd, 1995b). Additionally, Davis
(1989) used the theory of planned behavior as the basis for development of a domainspecific model, the technology acceptance model. Research suggests that the theory of
planned behavior provides a content-free theoretical framework (Ajzen, 2001) that
predicts behavior as well as, and sometimes better than, models designed for specific
content domains (Ajzen, 2001; Davis, Bagozzi, & Warshaw 1989; Mathieson, 1991;
Taylor & Todd, 1995a).
When comparing the theory of planned behavior and the technology acceptance
model, Mathieson (1991) suggests that the technology acceptance model “provides a
quick and inexpensive way to gather general information about individuals’ perceptions
of a system” (p. 187), recommending its use to identify general levels of satisfaction.
However, the theory of planned behavior “delivers more specific information, giving
more insight into why an individual or group might be dissatisfied” (p. 187).
2

Additionally, Mathieson argues that the theory of planned behavior “provides more
specific information that can better guide development” (p.173). Based on these
findings, the theory of planned behavior should be useful in exploring health educators’
intention to use and actual usage of computer and Internet technologies for continuing
education and in identifying salient features related to both the users and the mode of
delivery that should be considered as computer-mediated educational opportunities are
developed.
In addition to providing expanded opportunities for the delivery of educational
programs, advances in Internet and computer technologies provide researchers with new
research tools. Although limitations exist in the delivery of online surveys, researchers
using carefully designed tools and methods to collect information from populations that
regularly use computers and the Internet can have good success with Internet-based
survey data collection (Dillman, 2000).
Statement of the Problem
“Today our Nation faces a widening gap between the challenges to improve the
health of Americans and the capacity of the public health workforce to meet those
challenges” (US DHHS, 1998, p. 1). In response to this concern, the Steering Committee
of the Public Health Functions Project commissioned the Subcommittee on Public Health
Workforce, Training, and Education in September 1994. Part of this subcommittee’s
charge was to address issues related to the training and educational needs of public health
practitioners. The resulting report, a culmination of the efforts of many well-established
public health professionals, states:
3

The public health workforce requires up-to-date knowledge and skills to deliver
quality essential public health services. To meet the training and continuing
education needs of an evolving workforce, a clearer understanding is required
concerning the functions and composition of the public health workforce both
now and in the future… Furthermore, because this is a geographically dispersed
and demographically diverse workforce, new strategies for presenting efficient
and effective training must be developed. (US DHHS, p. 3)
Researchers and expert panels have worked to identify current public health
workforce training competencies and continuing education competencies for health
educators (Allegrante, Moon, Auld, & Gebbie, 2001; Gebbie & Hwang, 1998; National
Commission for Health Education Credentialing, Inc., 1996, 1999; O’Carroll & the
Public Health Informatics Competency Working Group, 2002; US DHHS, 1997). These
competencies provide valuable insight into content areas to be addressed during
continuing education and workforce training programs. However, continuing education
programs have been shown to be most effective when tailored to suit the specific needs of
the professionals participating in the training (Sweeissen & Tilgner, 2000). Continuing
education training differs from pre-service training in that participants typically have onthe-job experience and have specific job-related tasks they are interested in improving. A
panel may be able to address global issues related to health education job skill needs, but
the wants and needs identified by currently employed health educators for workforce
training are also important to consider.
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Using advanced technologies to provide instruction for public health educators
has been identified by researchers and expert panels as being important (US DHHS,
1997); however, the steps taken in this direction must be appropriate for the taget
population and the specific content taught. Unfortunately, although educational media
have expanded in variety, information on health educators’ preferences for types of
education media and perception toward using computer-mediated instruction for
continuing education remains limited. Continuing education should be individualized to
the practitioners receiving the training (Swerissen & Tilgner, 2000), and the effectiveness
of computer-mediated instruction may be discipline-specific (Dominguez & Ridley,
2001). As such, understanding factors that lead to health educators’ intentions and
behavior related to computer-mediated instruction for continuing education is an
important step in developing, implementing, and marketing appropriate computermediated instruction programs (Hoffman & Novak, 1994). Also important is identifying
the attributes that contribute to moving health educators who have a positive intention to
perform the behavior into action. Little evidence-based research is available to draw
from as health educators develop and use computer-mediated instruction for workforce
training, and the process must be given great consideration to ensure movement in the
right direction. As Ehrmann (1995) notes, “If you’re headed in the wrong direction,
technology won’t help you get to the right place” (p. 21).
Purpose of the Study
The purpose of this study is to examine the relationships between health
educators’ perceived behavioral control, attitudes, and subjective norms related to
5

computer-mediated continuing education programs and their intentions to use, and
previous experience with, computer-mediated education. Such information may be
useful in helping to design and implement strategies for the use of computers and the
Internet in the delivery of continuing education programs for health educators.
Research Questions
The research questions investigated in this study include:
1. What is the association between health educators’ perceived behavioral control
related to using computer-mediated continuing education programs and their
behavior related to computer-mediated education?
2. What is the association between health educators’ attitudes related to using
computer-mediated continuing education programs and their behavior related to
computer-mediated education?
3. What is the association between health educators’ subjective norms related to
using computer-mediated continuing education programs and their behavior
related to computer-mediated education?
4. Do health educators’ intentions to use computer-mediated continuing education
programs mediate the association between perceived behavioral control, attitudes,
and subjective norms and their behavior related to computer-mediated education?
5. For individuals with a positive intention to use computer-mediated instruction,
what characteristics studied help differentiate between those who have previously
used this learning medium and those who have not?
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Assumptions
Assumptions related to this study include:
1. Health educators who report both past experience with computer-mediated
instruction and a future intention to participate in computer-mediated
programs are considered to have a high level of perceived behavioral control
for computer-mediated instruction.
2. Health educators adopt computer and Internet technologies prior to adopting
the use of computer-mediated instruction for continuing education.
3. Health educators invited to participate in the survey have access to the
Internet.
4. Health educators responding to the survey report their responses to the survey
instrument accurately.
5. Health educators who are not able to participate in an Internet-based survey
due to a lack of access to a computer or the Internet or a lack of the skills
necessary for survey participation are unlikely to access computer-mediated
instruction for continuing education.
6. The health educators who submit survey responses are the individuals who
were invited to participate.
7. Electronic mail messages that are not returned as undeliverable are delivered
to the intended health educator and are opened and read by that individual.
8. A self-report questionnaire is an appropriate tool for studying the research
question.
7

9. An Internet-based survey format is appropriate for obtaining information
related to the self-report of behaviors.
10. Computer-mediated instruction is effective across topics of professional
development and in the delivery of continuing education programs for health
educators.
11. Computer-mediated instruction is desirable for health educator professional
development and the delivery of continuing education programs.
12. Computer-mediated instruction is feasible for health educator professional
development and the delivery of continuing education programs.
Delimitations
The following delimitations under researcher control are imposed:
1. Subjects in this study are volunteers.
2. Participants are health educators who are listed in the 2002-2003 SOPHE
membership directory and who have a valid electronic mailing address.
3. The study excludes health educators who are current members of SOPHE but
are not able to participate in an Internet-based survey due to a lack of access
to a computer or the Internet or a lack of the skills necessary for survey
participation.
4. The study excludes health educators who are current members of SOPHE but
are involved in the development or oversight of this research project.
5. Members of SOPHE who are retired, whether or not they have a valid
electronic mailing address.
8

Limitations
Issues related to this study that may lead to limitations in its findings include:
1. The nature of the study and the use of a convenience sample limit the
generalizability of the findings of the study.
2. Health educators who volunteer to participate in surveys may be different than
those who do not participate in surveys.
3. Health educators who participate in Internet-based surveys may be different
than those who do not participate in Internet-based surveys.
4. Study findings may be biased toward health educators with higher levels of
technology experience since the data are being collected using an online
survey tool.
5. Study findings are specific to computer-mediated instruction as defined for
this project and may not be applicable to other types of distance and
distributed learning opportunities.
Definitions
1. Asynchronous – Asynchronous refers to computer communication that is
not restricted to a specific time.
2. Attitude – An attitude is “a disposition to respond favorably or
unfavorably to an object, person, institution, or event” (Ajzen, 1988, p. 4).
3. Computer platform – Computer platform refers to the type of computer
being used (e.g., Macintosh, PC) and the software packages and versions
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(e.g., Internet Explorer, version 3.5; Internet Explorer, version 6.0;
Netscape, version 6.0) installed on that computer.
4. Computer-mediated instruction – An educational program delivered with
the assistance of a computer. This could be a program that is taught over
the Internet, delivered on a CD-ROM or DVD, located on a computer
(such as seen with a kiosk), or using multiple computer-based delivery
formats. For this study, computer-mediated refers to self-paced
instructional programs.
5. Continuing education – A course or program that has been approved for
university credit, continuing education credit, or some other form of
certification and is offered for individuals currently employed in health
promotion positions.
6. Distance education – Distance education is an umbrella term referring to
educational programs where the instructor/facilitator and the student are
geographically separated.
7. Experience – Experience refers to an individual’s past involvement in an
activity, and not level of expertise. A person who is denoted as being
experienced is one who has previously participated in a computermediated educational program.
8. Health educators – For this study, health educators refer to individuals
who were listed in the 2002-2003 SOPHE membership directory.
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9. Intention – Intention is an indication of “how hard people are willing to
try, of how much of an effort they are planning to exert, in order to
perform a behavior” (Ajzen, 1991, p. 181).
10. Perceived behavioral control – Perceived behavioral control refers to “the
perceived ease or difficulty of performing the behavior and it is assumed
to reflect past experience as well as anticipated impediments and
obstacles” (Ajzen, 1988, p. 132).
11. Professional development – Professional development refers to programs
that expand knowledge and skills related to current employment or
anticipated future employment.
12. Platform – Platform refers to the hardware and software associated with
the functioning of a computer (see computer platform).
13. Server – A server is a computer system formatted to function as a conduit
for accessing and exchanging information over the Internet.
14. Subjective norm – Subjective norm is a social factor that refers to the
“perceived social pressure to perform or not perform the behavior” (Ajzen,
1991, p. 188).
15. Self-directed – A self-directed course or program is one that allows you to
proceed at your own pace. This course or program may or may not have a
general time line associated with its progression (this would include a
class that required assignments to be turned in or specified dates and a
general time when all work must be completed).
11

16. Synchronous – Synchronous refers to computer communication that
occurs simultaneously for all individuals involved.
17. Technology – Technology refers to a process that reduces the uncertainty
of achieving a desired outcome.
18. Upload – Upload refers to moving files to a server to allow them to be
accessed over the Internet.
Importance of the Study
Reports have alluded to the changing context in which health educators practice to
make important contributions to improving public health (Allegrante, et al., 2001; US
DHHS, 1997). Professional development and continuing education are important
contributors to health educators’ successfully functioning in this changing environment.
Since the health education workforce is geographically dispersed and demographically
diverse, emerging technologies may be helpful in expanding the current continuing
education offerings (US DHHS, 1997). Self-paced, computer-mediated educational
programs may be helpful in removing some of the time and distance barriers health
educators encounter when looking for professional development opportunities.
Health professionals have been slower to embrace Internet and computer
technologies than business and financial fields (Eng, 2001). However, a majority of
health educators have been shown to use the Internet and computers (Brown, Ellery,
Perlmutter, in press; Ellery, Brown, & Perlmutter, 2001; Hanks, Barnes, Merrill, &
Neiger, 2000). This high usage level suggests that health educators may be ready to
adopt computer-mediated educational programs as a form of professional development.
12

As such, understanding how health educators want to engage in their professional
development pursuits could improve the delivery of continuing education opportunities to
health educators.
Information from this study can contribute to the development, implementation,
and marketing of computer-mediated continuing education in health education. The
Public Health Workforce report encourages the use of distance learning for workforce
development because of the potential to accelerate and expand educational opportunities
(US DHHS, 1997). The theoretical advantages of Internet and other computer-mediated
instruction programs for continuing education are numerous. However, the current
availability of these types of programs in health education is limited. Ajzen’s (1988,
1991) theory of planned behavior and his recommendations for using the theory to
develop behavioral interventions provide an intuitive framework for garnering a better
understanding of the attitudes, social influences, and perceived barriers related to health
educators’ use of computer-mediated education. Combining the findings from this study
with published recommendations related to the design of computer and Internet-based
instruction programs and previously identified health education competencies will assist
educators and software programmers in developing and delivering effective, meaningful
computer-mediated educational programs. In addition, information from this study will
be helpful for organizations and individuals exploring continuing education and distancebased workforce training opportunities.

13

Chapter Two: Review of Related Literature

In this section, an introduction to distance learning is provided, an overview of the
theoretical framework and constructs associated with the theory of planned behavior is
offered, and information providing insight into the training needs of health educators is
summarized. This information can lead to an improved understanding of the issues
involved in using computer-mediated instruction to provide continuing education
programs for health educators. In addition to studies about the use of computer-mediated
instruction, literature focusing on the effectiveness of Internet, and other computermediated educational opportunities, continuing education, and the use of distance
learning for continuing education are reviewed. Finally, information related to collecting
survey information using an online data collection instrument is synthesized.
A search of multiple, interdisciplinary, databases available through the virtual
library at the University of South Florida (Tampa, Florida) was used to identify articles.
This approach was utilized because of the limited amount of printed health education
literature related to computer-mediated instruction, the multidisciplinary nature of
computer-mediated instruction for educational purposes, and the use of the theory of
planned behavior to study similar, technology-based questions in other disciplines.
Organization of this review is categorized into sections including: (a) introduction to
distance learning, (b) computers as a distance learning tool, (c) effectiveness of
14

computer-mediated instruction, (d) guidelines for distance delivery of educational
programs, (e) the theory of planned behavior, (f) predicting intentions and behaviors
related to computer technologies, (g) continuing education for health educators, (h)
computer-mediated instruction for continuing education of health educators; and, (i)
online data collection.
Introduction to Distance Learning
Individuals involved in distance education have a wide range of options that
Willis (1995) effectively classifies into four major groups, including print materials,
audio tools, instructional video tools, and computer applications. Print materials are the
original distance-learning medium and provide the foundation from which all other
educational delivery systems have evolved. Audio tools include the telephone, audio
conferencing, short-wave radio, tapes and radio. The third group, often referred to as
instructional video tools, encompasses slides and other still images, films, videotapes,
live movie images and video conferencing. The final group, computer applications,
incorporates the electronic presentation of information within computer applications and
includes computer-assisted instruction, computer-managed instruction, computermediated instruction, electronic mail, fax, computer conferencing, and World-Wide Web
applications. This last group, computer applications, and its use for distance delivery of
continuing education programs to health education professionals was the focus of this
study.

15

Computers as a Distance Learning Tool
The rapid expansion of computer technology and the Internet have opened many
instructional opportunities for distance education. Some possibilities include using
electronic mail for one-to-one correspondence between instructors and students or
between students; online collaboration, including both Internet chat and computer
conferencing; accessing web-based resources; computer-mediated educational software
packages; and web-based educational programs (Blonna & Shapiro, 2001; Florida Center
for Instructional Technology [FCIT], 1999; Willis, 1995).
Highlighting potential advantages and disadvantages of computer-mediated
instruction provides an important backdrop for the discussion of its use as a continuing
education tool for health educators. This list includes the advantages of offering
computer-mediated instruction now as compared to the past, and the advantages of
computer-mediated instruction as compared to traditional educational offerings. Potential
advantages identified in the literature include:
1. Multimedia instructional capabilities;
2. Ability to facilitate self-paced learning;
3. High levels of interactivity;
4. Ability to provide written records of discussions and instructions;
5. Constantly emerging innovations in computer technology;
6. Improving access to this technology;
7. Delivery of programs to different groups at varied times;
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8.

Involvement of participants in activities that increase interaction while
learning;

9. Reduction of need to schedule group classes for individuals with tight
schedules;
10. Ability to reach individuals in diverse, widespread, rural, and hard-toreach locations;
11. Availability of synchronous and asynchronous options for learning;
12. Assurance that the delivered message is consistent; and
13. Opportunity for multiple demonstration and practice opportunities for
reinforcing comprehension of concepts (Coleman, Sims, & Threfall, 1998;
FCIT, 1999; Willis, 1995).
Some potential limitations include:
1. The cost of network development;
2. Rapidly changing computer technology;
3. Varied computer operating systems and software applications;
4. Widespread computer illiteracy;
5. Computer viruses that can be transferred with assignments and
discussions;
6. The need for substantial planning on the part of the instructor;
7. The high level of motivation and computer proficiency required by
individuals (both instructors and students) participating;
8. A heavy reliance on written communication;
17

9. Availability of instructors to answer questions;
10. The difficulty of customization of pre-packaged programs for specific
educational needs;
11. Decreased possibility for actual, hands-on training;
12. Decreased interpersonal communication and social interaction; and
13. A lack of non-verbal communication (Coleman, et al., 1998; FCIT, 1999;
Smith, Smith, & Boone, 2000; Willis, 1995).
Effectiveness of Computer-Mediated Instruction
Although academicians and educational agencies have devoted energy and
resources to evaluating the effectiveness of computer-mediated instruction and
developing guidelines for distance learning environments, much remains to be learned
about these areas. At the request of the American Federation of Teachers (AFT) and the
National Education Association (NEA), Phipps and Merisotis (1999) presented a review
of research on the effectiveness of distance learning in higher education in April of 1999.
For this review, they examined past issues of The Journal of Research on Computing in
Education, The American Journal of Distance Education, The Journal of Distance
Education, The Journal of Computer-mediated Instruction, Research in Distance
Education, publications produced by the University of Maryland Institute for Distance
Education, publications produced by the American Center for the Study of Distance
Education, and Ed: The Official Publication of the U.S. Distance Learning Association.
Although they were interested primarily in studies about the effectiveness of distance
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education, they discovered that “course and program design for distance learning
commanded the most attention in the literature” (Phipps & Merisotis, 1999, p. 35).
Most of the available studies suggest a favorable comparison between distancebased classes and traditional classroom settings (Russell, cited in Young, 2000).
However, Phipps and Merisotis (1999) question the quality of the research studies. “It
should be emphasized that the review provided evidence of the fact that there is a relative
paucity of true, original research dedicated to explaining or predicting phenomena related
to distance learning” (Phipps & Merisotis, 1999, p. 15). Additionally, the underlying
assumption when comparing traditional instruction and distance delivery is that each of
the mediums is constant across all content areas and all students. This assumption is
flawed because student attributes and instructional attributes are ignored (Lockee, cited in
Carnevale, 2001). The three broad measures of effectiveness most often examined are
student outcomes (such as grades), student attitudes about learning from a distance, and
student satisfaction with the distance learning experience (Phipps & Merisotis, 1999).
Key shortcomings of existing research include lack of control for extraneous
variables, lack of a random selection process for subjects, questionable validation and
reliability of test instruments measuring student outcomes and attitudes, and inadequate
control for attitudes and feelings of students and faculty (Phillips & Merisotis, 1999). All
learners cannot be expected to have similar levels of computer self-efficacy and academic
self-efficacy, and one of these types of efficacy may have a greater predictive usefulness
in computer-mediated instruction (Joo, Bong, & Choi, 2000). Generalization of the
findings from these distance learning programs also may be limited because students who
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choose distance learning formats may be more motivated to learn than students in
traditional classes (Sonner, 1999). Finally, activities used to measure student outcomes
are similar to some instructional practices used in distance education programs. As such,
studies suggesting improved results from distance-based programs actually may be
measuring an improved ability to perform an activity as opposed to improved knowledge
and skill (Sonner).
Well-designed computer-mediated education programs do not appear to have a
negative effect on student achievement (Wenger, et al., 1999). However, the discipline in
which the programs are being delivered may make a difference when studying the
effectiveness of computer-mediated instruction (Dominguez & Ridley, 2001). Few
studies have examined the effectiveness of continuing education programs for public
health professionals, and even fewer have looked at the effectiveness of computermediated instruction and other distance learning mediums for the delivery of continuing
education programs (Umble, et al., 2000). Literature related to computer-mediated
instruction for health educators is limited. Findings related to delivering continuing
education to health professionals suggest that teaching high-quality, distance-based
courses to working health professionals is possible (Steckler, et al., 2001). Moreover,
designers of continuing education programs should consider that health professionals are
interested in practical courses of short duration, delivered by experienced peers,
reflecting the type of activities in which they are involved (Swerissen & Tilgner, 2000).
Although not specifically referring to distance-based programs, Swerissen and Tilgner
suggest that the most effective programs are tailored toward the specific needs of
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different professionals involved in health promotion. Whereas Internet-based, and other
computer-mediated distance education classes have the opportunity to promote studentcentered learning and reach individuals who may not be able to attend courses being
offered in a traditional format (US DHHS, 1998; Web-based Education Commission,
2000), additional insight into the effectiveness of computer-mediated learning for health
educators and the continuing education needs of these professionals is warranted.
Guidelines for Distance Delivery of Educational Programs
Two reports released in 2000 that provide guidelines and benchmarks to use for
distance delivery of education programs include the Institute for Higher Education Policy
(IHEP) report, Quality On the Line: Benchmarks for Success in Internet-Based Education
(Phipps & Merisotis, 2000), and the American Federation of Teachers (AFT) report,
Going the Distance: AFT guidelines for good practice in distance education (2000).
Research on design, operation, and administration of distance education programs is
plentiful (Phipps & Merisotis, 2000). The IHEP and AFT reports are the synthesis of
countless professionals in the field of distance education reviewing previous relevant
findings. A consolidation of the recommendations from these two reports provides useful
guidelines for Internet-based, and other computer-mediated distance learning programs.
Although these reports are designed predominately for higher education course
work delivery, many of the recommendations can be extrapolated to other areas, such as
the delivery of continuing education to health educators through distance education.
Guidelines for distance education pertinent to continuing education for health educators
based on the IHEP and AFT reports include:
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1. Learning outcomes and required standards, not technology availability, should
form the basis for course development, design, and delivery;
2. Individuals presiding over distance-based classes should have control of the
content of the course and the materials that will be used during instruction;
3. Individuals planning to provide distance-learning programs should be properly
prepared to meet the requirements of teaching in this format;
4. Courses should be designed to maximize the potential of the distance-learning
environment;
5. Students entering into distance education training should be fully aware of the
specific requirements for the class they are entering (such as computer skills
needed, software and hardware required, participation in discussions, and the
ability to submit assignments electronically);
6. Students should be encouraged to analyze, synthesize and evaluate course
information as part of their program;
7. Instructors and students should maintain close personal interaction;
8. Class size should encourage a high degree of interactivity;
9. Instructional materials and methods should be reviewed periodically to ensure
they continue to meet the learning needs and program standards;
10. Constructive feedback on assignments and inquiries should be provided to
students in a timely manner;
11. Students should have access to sufficient library resources and external
information to allow them to be successful in their program;
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12. Expectations about assignment completion should be agreed upon by both the
instructor and the students;
13. Students should have access to technical assistance throughout their course;
14. The program’s educational effectiveness and teaching/learning process should
be assessed through multiple channels;
15. Intended learning outcomes should be reviewed regularly; and
16. The material covered in a distance-based class should be consistent with the
information that would be presented in a similar, classroom-based course.
The guidelines that have been summarized to this point are related to distance
learning in general and are important to note when developing self-paced Internet-based
educational opportunities. Additional consideration should be given to recommendations
specific to computer and Internet delivery of educational programs. Barron (1998)
suggests that the development of web-based instruction opportunities should include:
1. A thorough media analysis and feasibility study to determine if web-based
instruction is the appropriate instructional choice;
2. A design strategy developed around course objectives;
3. An analysis of the platforms and the target audience;
4. Meaningful interactions;
5. Consideration of visual guidelines;
6. A differentiation between internal and external hyperlinks;
7. Limited page lengths;
8. A minimal use of audio, video, and plug-ins; and,
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9. Encouragement for collaboration.
The Theory of Planned Behavior
The theory of planned behavior, an extension of the theory of reasoned action,
draws from contemporary attitude theories (Ajzen, 1988; Ajzen & Fishbein, 1980;
Fishbein & Ajzen, 1975). The original theory, the theory of reasoned action, posits that
attitudes toward a behavior and subjective norms related to that behavior can be used to
predict and understand an individual’s intention to perform a behavior. An important
assumption of this theory is that most socially relevant behaviors are under volitional
control. Consistent with this assumption, a person’s intention related to performing a
behavior is the immediate determinant of the action (Ajzen & Fishbein). As such,
attitudes and subjective norms related to a behavior can be used to understand and predict
behaviors that are under volitional control.
When dealing with behaviors that are under volitional control, a reasonable
expectation is that individuals will carry out their intentions. In these situations,
intentions and behaviors are highly correlated. Unfortunately, many behaviors are not
under volitional control. For these behaviors, the degree of successful performance
depends on factors outside an individual’s control as well as behavioral intentions (Ajzen,
1988). The theory of planned behavior (Ajzen, 1988) includes a perceived behavioral
control component to help account for factors that affect the ability to translate intentions
into action but are outside an individual’s control. The degree of perceived control a
person has over a given behavior many be influenced by both internal and external
factors (Ajzen, 1988). Internal factors affecting perceived behavioral control include
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information, skills, abilities, emotions, and compulsions. Opportunities and dependence
on others are external factors that influence perception of control (Ajzen, 1988).
In the theory of planned behavior, a central component is an individual’s intention
to perform the behavior of interest. This feature is consistent with the theory of reasoned
action (Ajzen, 1988). The theory of planned behavior differs from the theory of reasoned
action because it postulates three determinants of intentions. The first two, attitude
toward the behavior and subjective norm, are consistent with the original theory. The
third and novel determinant is the degree of perceived behavioral control (Ajzen, 1988).
Perceived behavioral control refers to “the perceived ease or difficulty of performing the
behavior and it is assumed to reflect past experience as well as anticipated impediments
and obstacles” (Ajzen, 1988, p. 132).
Perceived behavioral control has two important features. First, perceived
behavioral control has motivational implications for intentions. Individuals who believe
they have the resources, opportunities, knowledge, and ability to perform a certain
behavior are likely to have strong behavioral intentions to engage in that behavior (Ajzen,
1988). Conversely, individuals who perceive that they do not have the resources or skills
needed to carry out the behavior are unlikely to form a positive intention. This feature of
perceived behavioral control has an impact on behavior that is mediated by behavioral
intentions.
The second feature of perceived behavioral control is that it can have a direct
effect on behavior. The theory of planned behavior posits that perceived behavioral
control helps predict behavior independently from behavioral intention because it may
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reflect actual control with a degree of accuracy (Ajzen, 1988). The actual lack of
opportunities and resources to engage in a behavior impact an individual’s ability to
perform the behavior and may be measured partially by the perception of behavioral
control. To summarize the two features, perceived behavioral control can influence
behavior indirectly through intentions and directly as a proxy measure of actual control.
Perceived behavioral control is based on past experiences, second-hand
information related to observing and discussing behavior, and other factors that increase
or decrease the perceived difficulty of performing the task (Ajzen, 1988). Interestingly,
the link between perceived behavioral control and behavior is only expected to emerge
when agreement exists between perception of control and an individual’s actual control
over a behavior (Ajzen, 1988). Additionally, the theory of planned behavior reduces to
the theory of reasoned action “when behavioral control approaches its maximum and
issues of control are not among an individual’s important considerations” (Ajzen, 1988,
p. 136).
Unfortunately, attitudes, subjective norms, and perceived behavioral control are
latent, hypothetical constructs that must be inferred from a variety of observable
responses (Ajzen, 1988, 1991). Ajzen (1988, 1991) argues that salient beliefs are the
antecedents ultimately determining individuals’ intentions and actions. Whereas
individuals can hold a great many beliefs, they can only attend to a relatively small
number at any given point in time. Ajzen (1991) states that, “It is these salient beliefs
that are considered to be the prevailing determinants of a person’s intentions and actions”
(p. 189). Three kinds of salient beliefs are identified in the theory of planned behavior:
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behavioral beliefs, normative beliefs, and control beliefs (Ajzen, 1991). Respectively,
these beliefs constitute the underlying determinants of attitudes, subjective norms, and
perception of control toward a behavior (Ajzen, 1991).
In addition to beliefs, attitudes, and subjective norms, theoretical discussions
related to understanding and predicting behavior also include the importance of factors
such as demographic variables and personality traits. These factors, referred to by Ajzen
and Fishbein (1980) as external variables, play a moderating role. Instead of impacting
behavioral intention directly, external variables influence the relative importance that
attitudes, subjective norms, and perceived behavioral control contribute to behavioral
intentions (Ajzen & Fishbein).
Ajzen (1991) identifies three conditions that must be met for the theory of
planned behavior to be accurate in predicting intended behavior. These elements include:
1. Intentions and perceptions of control must be assessed in relation to the
particular behavior of interest, and the specified context must be the same as
that in which the behavior is to occur (Ajzen, 1991, p. 185).
2. Intentions and perceived behavioral control must remain stable in the interval
between their assessment and observation of the behavior (Ajzen, 1991, p.
185).
3. Prediction of the behavior from perceived behavioral control should improve
to the extent that perceptions of behavioral control realistically reflect actual
control (Ajzen, 1991, p. 185).
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The efficacy of the theory of planned behavior was evaluated in a meta-analytic review.
This review of 185 independent studies found that the theory accounted for 27% of the
variance in behavior and 39% of the variance in behavioral intention (Armitage &
Conner, 2001). A structural diagram of the underlying constructs of the theory of
planned behavior is presented in Appendix A. This graphic depicts the relationship
between attitudes, subjective norms, perceived behavioral control, behavioral intentions,
and behavior that are presented in Ajzen’s (1988) theory of planned behavior. For
comparison, a diagram of the theory of reasoned action is presented in Appendix B.
Predicting Intention and Behavior Related to Computer Technologies
Studies in management and information sciences have used the theory of planned
behavior and other closely related models to predict technology related behavior based on
behavioral intentions, attitudes, subjective norms, and perceived behavioral control
(Davis, 1989; Davis, et al., 1989; Mathieson, 1991; Morris & Venkatesh, 2000; Taylor &
Todd, 1995a; Taylor & Todd, 1995b). These studies provide important insight as to how
health educators might respond to the use of computer technologies, and ultimately, the
use of computers and the Internet for continuing education.
A workforce-based study of 118 participants involved in the implementation of a
new technology and a study of 786 business school students lend support to the
usefulness of the theory of planned behavior in predicting computer-related behavioral
outcomes (Morris & Venkatesh, 2000; Taylor & Todd, 1995a, 1995b). Both of these
studies demonstrate strong predictive ability even though both rely on actual
measurement of behavior as opposed to self-report measures. Interestingly, Armitage
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and Conner (2001) suggest that the theory of planned behavior is more accurate in
predicting self-report behaviors than behaviors that are directly observed. Additionally,
in both studies the participants were exposed to, or trained, in using the computer
technology being studied.
Overall, the theory of planned behavior model provides a good fit in predicting
the use of a computing resource center (Taylor & Todd, 1995a, 1995b). Attitude,
subjective norm, perceived behavioral control and their antecedent belief conditions have
been shown to influence computer-related behaviors significantly (Morris & Venkatesh,
2000; Taylor & Todd, 1995a, 1995b). Interestingly, Taylor and Todd report (1995a,
1995b) the addition of the perceived behavioral control variable did not appear to
increase the prediction of usage behavior. This finding is consistent with Ajzen’s (1988)
argument that the theory of planned behavior reduces to the theory of reasoned action as
perceived behavioral control increases. Since all of the subjects had both experience and
training using the computing resource center, a reasonable expectation is that the
behavior would be considered volitional, with perceived behavioral control having little
impact on behavior.
Continuing Education for Health Educators
The public health education workforce plays an important role in improving
public health (Allegrante, et al., 2001). Although reports have alluded to the changing
context in which health educators practice (Allegrante, et al., 2001; US DHHS, 1998),
less attention has been given to how these changes are influencing the competency
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requirements and continuing education needs of currently employed health educators
(Allegrante, et al., 2001).
Entry-level competencies for health educators have been identified (National
Commission for Health Education Credentialing, Inc., 1996). These competencies are
used as the basis for the Certified Health Education Specialist (CHES) exam, as well as
for developing the curricula in health education professional preparation programs
(Schwartz, O’Rourke, Eddy, Auld, & Smith, 1999). Additionally, graduate-level
competencies for health educators, continuing education competencies for the public
health education workforce, core competencies for public health professionals, core
competencies for the current public health workforce, and health informatics
competencies have been identified (Allegrante, Moon, Auld, & Gebbie, 1998; Allegrante,
et al., 2001; National Commission for Health Education Credentialing, Inc., 1999;
O’Carroll, 2002; US DHHS, 1997). When focusing specifically on continuing education
and workforce training needs, a consensus panel of experts formulated recommendations
for public health core competencies (Gebbie & Hwang, 1998). These competencies
included:
1. Public health values and acculturation;
2. Epidemiology, quality assurance, and economics;
3. Informatics;
4. Communication;
5. Cultural competency;
6. Team building and organizational effectiveness;
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7. Strategic thinking and planning/visioning;
8. Advocacy, politics, and policy development; and,
9. External coalition building and mobilization.
To address the needs of health educators, an expert panel identified continuing
education competencies for the currently employed public health education workforce
(Allegrante, et al., 1998). These competencies included:
1. Advocacy;
2. Business management and finance;
3. Communication;
4. Community health planning and development, coalition building, and
leadership;
5. Computing and technology;
6. Cultural competency;
7. Evaluation; and
8. Strategic planning.
Although the multiple competency suggestions may require future revisions, they offer an
initial content base to use in the development of training programs for health educators.
A summary of various continuing education competencies is found in Appendix C.
Although the above projects have identified necessary competencies and probable
future needs (Allegrante, et al. 1998, 2001; Gebbie & Hwang, 1998; US DHHS, 1998),
little information is available related to the actual continuing education practices of health
educators. The available information focuses on outcomes related to specific programs
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(Umble, et al., 2000), information generated by expert consensus panels comprised of
health educators (Allegrante, et al., 2001), or anecdotal evidence (Goldman, et al., 2002).
This information offers little insight into the continuing education wants, needs, and
practices as expressed by health educators themselves.
Although delivery systems and methods for delivering continuing education are
identified as an important area to address (Allegrante, et al., 1998, 2001), a literature gap
exists regarding how employed health educators feel about current continuing education
offerings and what they think about their mode of delivery. Anecdotal evidence suggests
that although a core group of people use journal self-study articles and videotapes from
past meetings, the majority attend professional meetings to receive credit and have
networking opportunities (M. E. Auld, personal communication, September 17, 2001).
Additionally, electronic discussions suggest programs offering continuing education
credit are not readily available and can be costly (e.g., HEDIR archive, 2001).
Computer-mediated Instruction for Continuing Education in Health Education
Data from two randomized studies, both with 57% response rates and with
respondents numbering 721 and 226, respectively, show that over 80% of health
educators have access to computers and the Internet and that a majority report using basic
computer and Internet applications (Brown, et al., in press; Hanks, et al., 2000). These
findings suggest health educators are in a favorable position to use computers and the
Internet for continuing education. Moreover, expert panels argue that computer-mediated
instruction as a form of distance learning has the potential to improve skills in the public
health workforce (US DHHS, 1998), including health educators.
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Empirical data related to the use of computer-mediated instruction for continuing
education in health education is limited. A small-scale study collecting input from
individuals who had participated in an online, qualitative evaluation course provides
important insight concerning computer-mediated instruction among public health
professionals. This study demonstrated an improvement in participants’ skill levels in
collecting qualitative data and in participants’ self-efficacy. Additionally, most
participants rated the lessons as valuable and the teaching methods satisfactory (Steckler,
et al., 2001). The most common difficulty reported was finding time to complete the
modules, and participants did not exhibit a significant change in knowledge of beliefs
about quantitative methods (Steckler, et al.). Challenges identified related to course
development included: (1) structuring courses to fit into a professional’s busy schedule;
and, (2) increasing organizational and supervisory support for programs that improve job
skills (Steckler, et, al.).
Online Data Collection
The ability to collect data utilizing computer and Internet technologies has made
an important contribution to data collection efforts and provides an additional tool for
researchers to collect valuable information. Couper and Nicholls (1998) note:
Survey research has undergone many important changes in the last half century.
These include the development of applied probability sampling, the growth of
telephone interviewing, new approaches to statistical analysis, a greater
understanding of nonsampling bias and error, the evolution of panel survey
methods, and the appreciation of cognitive psychology principles in questionnaire
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design. Yet, none of these changes may have more far-reaching effects on survey
research than the application of computer methods to survey data collection and
capture. This transition promises to be a crucial turning point for survey practice
(p. 1).
Using an online survey tool to collect survey information can be effective when
used with appropriate populations and when sound administrative methods are followed.
As with other forms of self-administered data collection tools, this method has both
advantages and disadvantages. Some advantages include:
1. Low cost;
2. Ease and convenience;
3. Speed of delivery;
4. Improved data quality;
5. Improved efficiency of data collection; and
6. The potential to overcome international boundaries (Couper & Nicholls,
1998; Dillman, 2000; McDermott & Sarvela, 1999; Ramos, Sedivi, &
Sweet, 1998).
When discussing the advantages and disadvantages of online surveying it is
important to look at survey error. As with other forms of self-administered survey
delivery, sampling error, nonresponse error, measurement error, and coverage error
present major concerns (Dillman, 2000). Sampling error is “any difference between the
statistic measured in the sample and the actual parameter of the population from which
the statistic has been calculated” (McDermott & Sarvela, 1999, p. 274). Online surveys
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have the potential to reduce or eliminate sampling error by increasing the number of
individuals surveyed with little additional cost. Once an electronic collection system has
been developed, the per-person cost of adding people is much less than in traditional
survey formats (Dillman). However, researchers should not attempt to survey large
volumes of participants if the increase in volume is going to have a negative impact on
the survey response rate (Dillman).
Nonresponse error occurs when “a significant number of people in the survey
sample do not respond to the questionnaire and have different characteristics from those
who responded” (Dillman, 2000, p. 10). Computer and Internet literacy along with
access to computers and the Internet influence an individual’s ability to respond to an
online survey (Dillman). As such, individuals within a survey sample who do not have
the skills and access necessary to respond are not able to submit information. This does
not provide an accurate representation of the population sampled. Also, the appearance
of the survey and the addition of elaborate graphics requiring long download times can
impact an individual’s ability to respond to a survey (Dillman). This event can prevent
individuals who have slow Internet access and older computers from responding.
The third type of error, measurement error, has many similarities between paperand-pencil and online surveys. Measurement error results from poorly worded questions
or questions presented in a way that leads to inaccurate or uninterpretable results
(Dillman, 2000). When designing online instruments, care should be taken to avoid the
use of question structures that have known measurement problems. Also, the design and
presentation of the questions should carefully consider the possibility of questions being
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displayed in a format that can be misread or have response options not appearing on the
screen (Dillman, 2000). Another source of measurement error comes from a method
effect. Although important to consider, the method effect for online data collection
should be consistent with other self-administered surveys.
The final source of error, coverage error, presents the greatest concern for online
survey instruments. Coverage error occurs when the “list from which the sample is
drawn does not include all elements of the population” (Dillman, 2000, p. 10).
Unfortunately, all individuals do not currently have access to computers and the Internet
making a survey of all U.S. households impractical (Dillman). Internet-based surveys
may have appropriate coverage if care is taken to survey groups who use the Web and
electronic mail regularly (Dillman). Additionally, Dillman warns “obtaining responses
from large numbers of respondents cannot be substituted for meeting the survey
requirement of good coverage” (p. 355.) and recommends using Web techniques to
ensure that the survey is limited to invited participants.
Researchers also caution that Internet security and anonymity concerns may
discourage individuals from answering Internet-based questionnaires (McDermott &
Sarvela, 1999; Ramos, et al., 1998). The future of the Internet is difficult to predict, and
these concerns may persist or be quickly resolved. However, until these issues are
addressed, electronic surveys should be limited to impersonal, non-threatening content
(McDermott & Sarvela, 1999).
Dillman (2000) offers 14 principles to consider when constructing Web-based
surveys, including:
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1. Introduce the questionnaire with a motivational welcome screen that has
clear instructions on how to proceed with the survey;
2. Use an identification number to limit access to people in the sample;
3. Choose an interesting first question;
4. Use a conventional format, similar to paper self-administered
questionnaires;
5. Limit use of color so survey is easy to read;
6. Avoid differences in the visual appearance of questions that result from
different computer configurations;
7. Provide good instructions related to necessary computer actions;
8. Use drop-down boxes sparingly;
9. Do not make movement through the survey contingent on providing
answers to all questions;
10. Provide clear instructions related to skip patterns;
11. Construct questionnaires that scroll through the questions;
12. Format questions so all possible answers appear on a single screen;
13. Use symbols to give participants a representation of how far they have
progressed through the survey; and
14. Limit or avoid the use of question structures with measurement problems.
Health educators have been using the Internet to collect Web-based survey for the
past few years. Topics that have been studied include risk taking behavior and
temperament (Daley, McDermott, Brown, & Kittleson, 2003; Daley, 2000), health risk
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behavior (Pealer & Weiler, 2000), recreational drug use by successful adults (White,
Nicholson, & Duncan, 2000), and computer use (Perlmutter, Brown, & Ellery, 2000), to
name a few.
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Chapter Three: Methods

This chapter describes the methods used to conduct this study and is divided into
eight sections: (a) research questions; (b) population; (c) research design, sample, and
study administration; (d) survey development and pilot testing; (e) data collection; (f)
operationalization of variables; (g) data analysis; and, (h) potential problems, threats, and
ethical considerations.
Research Questions
The research questions investigated in this study included:
1. What is the association between health educators’ perceived behavioral
control related to using self-paced, computer-mediated continuing education
programs and their previous experience with computer-mediated education?
2. What is the association between health educators’ attitudes related to using
self-paced, computer-mediated continuing education programs and their
previous experience with computer-mediated education?
3. What is the association between health educators’ subjective norms related to
using self-paced, computer-mediated continuing education programs and their
previous experience with computer-mediated education?
4. Do health educators’ intentions to use self-paced, computer-mediated
continuing education programs mediate the association between perceived
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behavioral control, attitudes, and subjective norms and their previous
experience with computer-mediated education?
5. For individuals with a positive intention to use computer-mediated instruction,
what characteristics studied help differentiate between those who have
previously used this learning medium and those who have not?
Population
According to the Standard Occupational Classification (SOC) at the Bureau of Labor
Statistics (2001), health educators are defined as individuals who:
1. Promote, maintain, and improve individual and community health by assisting
individuals and communities to adopt healthy behaviors.
2. Collect and analyze data to identify community needs prior to planning,
implementing, monitoring, and evaluating programs designed to encourage
healthy lifestyles, policies and environments.
3. May also serve as a resource to assist individuals, other professionals, or the
community, and may administer fiscal resources for health education programs.
Unfortunately, a census listing of these health educators is not available. Instead, a
convenience sampling of health educators was used to examine the relationships of the
study variables. The convenience sample included members of the Society for Public
Health Education (SOPHE) listed in the 2002-2003 published directory (N= 1882).
Membership in SOPHE represents health education professionals in private,
public, and non-profit sectors. Eligibility for membership requires an individual to
possess one of the following characteristics:
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1. A graduate or undergraduate degree from a formal health education
program.
2. Employment in a health education capacity.
3. Faculty responsibilities in a health education program.
4. An undergraduate degree from a program approved by the
SOPHE/American Association for Health Education Baccalaureate
Program Approval Committee or a graduate school accredited by the
Council on Education for Public Health (Society for Public Health
Education, No date).
Research Design, Sample, and Study Administration
This investigation used a cross-sectional survey design, and the procedures
followed were reviewed and approved (IRB #100277) by the Office of Research,
Division of Research Compliance Institutional Review Boards (IRB) at the University of
South Florida. Because this study was conducted using an online questionnaire, a waiver
of written consent was requested and granted. The approval forms associated with the
IRB process can be found in Appendix D.
The names and electronic mailing addresses of potential participants were
inspected for accuracy and any missing or inaccurate addresses (N=121) were researched
using Internet-based database directories (e.g., commercial directories, university
directories, organization directories) and updated when the available information was
enough to assure the identity (N=11). The individuals on this list were imported into
contact management software (Goldmine, Version 5.5; FrontRange Solutions, Colorado
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Springs, CO), which allowed for the generation of personalized electronic messages and
assisted in tracking respondents and facilitating the distribution of follow-up reminders to
improve response rate. The survey was conducted in accordance with Dillman’s (2000)
recommendations for online surveys and followed his 14 principles for conducting Web
surveys. The researcher and individuals contributing to this project and who are also
members of the organization were excluded from participating in the study (N=4).
Potential participants were sent a pre-notice electronic message. This message
provided a brief description of the survey objectives and the date on which they would
receive the invitation to complete the survey (see Appendix E). Messages that were
returned as undeliverable (N= 444) were inspected and electronic mailing addresses
updated when possible (N=70). Individuals requesting removal from the study (N=136)
were noted in the contact management system and removed from the study. All members
remaining (including individuals for whom valid electronic mailing addresses were
available, individuals not requesting to be removed from the study, and individuals not
serving in the development of the survey instrument) comprised the final study
population (N=1259).
Individuals in the study population were contacted electronically a second time.
This invitation to participate in the study included a personalized letter, a personal
identification number (PIN), and a link to the survey website (see Appendix F). This
invitation to complete the survey was sent within two or three days of the pre-notice
(three days for individuals whose messages were not returned as undeliverable, and two
days for most individuals whose messages were undeliverable but a
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replacement/corrected address was located) to increase the likelihood that the participants
connect the memory of the first contact with the second (Dillman, 2000). Following
three business days, a follow-up reminder with a survey link was forwarded to all nonresponders (see Appendix G). This process was repeated after an additional five business
days for individuals continuing as non-responders (see Appendix H).

In total, the

survey was open to receive responses for 26 days.
Survey Development and Pilot Testing
The survey instrument was developed based on recommendations from Ajzen
(1988, 1991, 2001), Dillman (2000), and McDermott and Sarvela (1999), and it was pilot
tested in accordance with the methods recommended by McDermott and Sarvela. The
survey questions were based on the constructs associated with the theoretical framework
and related surveys identified in the review of the literature (Mathieson, 1991; Morris &
Venkatesh, 2000) and presented by Ajzen (1988, 1991, 2001, 2002a, 2002b). Consistent
with the recommendations and operationalization of previous researchers (Ajzen, 1988,
1991; Ajzen and Fishbein 1980; Davis 1989; Mathieson, 1991), questionnaire items
related specifically to the use of computer-mediated instruction for continuing education
as opposed to general computer usage. Each predictor was assessed directly by asking
respondents to make judgments based on a set of scaled questions (Ajzen, 2002b) as
opposed to indirectly, or based on responses to questions related to the corresponding
beliefs. Multiple items were used to measure each predictor to help improve the
reliability of a self-reported measure, and the items were interspersed in a non-systematic
order (Ajzen, 2002b). Information related to demographic characteristics and general
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information important in describing the survey respondents was also collected. The
survey tool was exposed to face and content validation and temporal stability (test-retest
reliability) testing.
Initially, question items were developed based on information available in the
literature. These items were then subjected to questioning through in-depth interviews
with eight individuals (N=8). These individuals were asked to respond to general
questions about the survey and provide feedback related to the clarity and interpretation
of the questions. Additionally, feedback from these interactions was used to determine
appropriate response categories for questions, identify individuals and organizations
important to the subjective norm predictor variable, determine potential incentives to
improve response rates, and decide whether a reference time frame would be utilized.
The results of these interviews and a summary of the updates to the questionnaire are
presented in the results section.
When designing a survey, validity is the most important consideration (Bernard,
2000; McDermott & Sarvela, 1999; Pedhazur & Schmelkin, 1991). McDermott and
Sarvela (1999) define validity as “the appropriateness, meaningfulness, and usefulness of
specific inferences made from test scores” (p. 140). Bernard (2000) suggests that validity
is “the accuracy and trustworthiness of instruments, data, and findings in research” (p.
46). Face validation confirms that, “the instrument appears to measure the construct
under consideration, and appears to be appropriate for the audience for which it is
intended” (McDermott & Sarvela, 1999, p. 141). Content validation establishes that the
items on the survey are representative of the domain being assessed. The next step in the
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survey development process was to get feedback from a panel of experienced health
educators, prominent continuing education professionals, individuals familiar with
computer-mediated instruction, and Internet survey practitioners. This information was
used to help establish both face and content validity (Bernard, 2000; McDermott &
Sarvela, 1999). The individuals comprising this panel and their areas of experience are
listed in Appendix I. The results from this review panel and a summary of the updates
that were made to the questionnaire are presented in the results section.
The survey was updated based on feedback from the panel and coded into its
online format. To ensure that the technology for collecting information using this online
tool was functioning correctly, multiple individuals tested the online version of the
survey instrument. Thirty-five health educators were invited to participate in field testing
of the survey. This group was asked to complete the updated survey in its online format.
In addition, individuals in this group were asked to answer the survey a second time after
a two-week period to determine test-retest reliability. The results from this field test,
including percent agreement values and per-item correlations, and a summary of the
updates that were made to the questionnaire are presented in the results section. Percent
agreement values and correlations of 0.80 or above were used as the criterion that the
items on the instrument were stable over time (McDermott & Sarvela, 1999). Items with
modest and strong correlations (0.6-1.0) were retained on the final survey tool. Items
with correlations less than 0.6 were included if a compelling case for their theoretical
importance could be argued. The initial survey contained 5-8 items to measure each
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construct. Input from the review panel, feedback from the pilot testers, and the test-retest
results were used to determine which items were retained on the final survey tool.
Data Collection
The online survey tool formatting was based upon the recommendations
established by Dillman (2000). Web programming software (Dreamweaver, version 4.0;
Macromedia, Inc., San Francisco, CA) was used to develop the site using a combination
of HTML and JavaScript. Additionally, Perl server-side programming language
compiled and stored the survey data (White, Carey, & Dailey, 2001). The coding for the
instrument followed website development principles to improve the ability of the tool to
be viewed across various hardware and software platforms (White, et al., 2001). To
reach the survey instrument from the opening screen of the website, participants were
asked to enter a personal identification number (PIN) and a password (their first name as
it appears on the electronic message they received). This process restricted access to the
survey tool to only invited participants.
Data from the online survey were formatted and submitted into a text file. This
reprocessed, delimited text file was ready for direct import into SAS (version 8.02; SAS
Institute Inc, Cary, NC) for statistical analysis (White, et al., 2001). The only identifying
characteristics associated with the text file containing the survey results were the PIN and
password, and these were removed before analysis. Including these fields initially
allowed for tracking of responders and identification of duplicate entries. The data files
generated by the survey were located on a section of the computer server that did not
have public access, and these files were password protected to limit data access to the
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investigator alone. As a precaution, electronic mail messages containing survey data also
were generated and sent to the researcher. This back-up plan permitted the researcher to
recreate the dataset should an unexpected malfunctioning in the technology occur (Daley,
et al., 2003).
Operationalization of Variables
The similarities between the theory of planned behavior and the theory of
reasoned action are important in the conceptualization of relationships between the
constructs in this study. For individuals perceiving a high level of control over a
behavior, the theory of planned behavior reduces to the theory of reasoned action (Ajzen,
1988). Behaviors in the theory of reasoned action are volitional, and these behaviors
have a high correlation with their behavior intentions (Ajzen & Fishbein, 1980). The
survey tool for this study collected information about an individual’s previous experience
with computer-mediated instruction and future intention to participate in the behavior.
Based on the correlation between intentions and behaviors noted in previous research, a
proxy measure was developed for behavior. Participants reporting previous experience
with computer-mediated instruction and a future intention to participate in this type of a
training opportunity were considered to elicit the behavior, and the remaining
respondents were classified as not having the behavior. This behavioral proxy, which
was called Behavior, was the dependent variable for this study.
To determine experience level, respondents were asked multiple questions based
on their previous participation in computer-mediated learning opportunities. These
participants were asked to answer yes or no to a list of questions. This list included
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participation in: (1) a class/workshop offered on a CD-ROM, (2) a class/workshop
offered from a website, (3) a web telecast, (4) an Internet-based discussion, (5) or any
other type of computer-mediated learning opportunity. Another question assessed
whether any type of formal certification or credit was received based on participation.
Individuals who participated in at least one item from the list was classified as
experienced and coded as 1. The remaining respondents were classified as inexperienced
and coded as 0.
The same items were used to determine future intentions related to computermediated instruction. Individuals reporting a willingness to participate in at least one
form of computer-mediated opportunity were classified as having a positive future
intention, whereas the remaining individuals were classified as having a negative future
intention. Final coding of the dependent variable was accomplished by coding an
individual as performing the behavior (coded 1) if the individual was experienced and
had a positive future intention. All remaining respondents were considered as not
performing the behavior (coded 0).
Operationalization of the independent variables (attitude, subjective norm,
perceived behavioral control) was based on individual responses to multiple question
items. Multiple items were used to help overcome the validity and reliability deficiencies
of single-item measures (Ajzen, 2002b; Pedhazur & Schmelkin, 1991). Each question
was scored on a Likert-type scale. A listing of the independent variables and the
corresponding statements are found in Appendix J. The initial item list was reduced and
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revised during the planning and pilot testing. The final version of survey tool is found in
Appendix K.
Data Analysis
The analyses performed on the data collected in this project used the SAS
software program (version 8.2; SAS Institute Inc., Cary, NC), and the analysis plan
involved univariate, bivariate, and multivariate analyses.
Univariate and bivariate analyses
Univariate statistics were used to report demographic information about the
sample and were useful in data screening and exploring the shape of the data (Hatcher &
Stepanski, 1994). The continuous variables were described using means and standard
deviations, and frequency distributions were used for categorical variables. The items
that represented attitude, subjective norm, and perceived behavioral control, the year
respondent began using the Internet, the respondent age, and the year highest degree was
attained are continuous variables and were described using means and standard
deviations. The remaining variables were reported as frequencies.
Associations between variables were examined by submitting variable pairs for
analysis using cross-tabulations with chi-square tests and analysis of variance (ANOVA).
Chi-square tests were used to compute the association between the categorical variable
pairs (Hatcher & Stepanski, 1994). These variables included Intention, Behavior,
Continuing Education Behavior and the respondent characteristic variables of Gender,
Age, License/Certification, Location if Taking Class, Professional Identification,
Professional Role, Current Employer, and Highest Level of Education. Analysis of
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variance with one between-group factor (ANOVA) was used to compute the association
between the scale-scored variables and the categorical variables (Hatcher & Stepanski,
1994). The scale-scored variables included Attitude, Subjective Norm, Perceived
Behavioral Control and the categorical respondent characteristic variables included
Gender, Age, License/Certification, Location if Taking Class, Professional Identification,
Professional Role, Current Employer, and Highest Level of Education. ANOVA also
was used to compute the associations between the categorical variables Intention,
Behavior, Continuing Education Behavior and the scale-scored variables Attitude,
Subjective Norm, Perceived Behavioral Control, while chi-square tests were used to
compute the association between Behavior and the variables used to develop Intention
(all categorical variables). Finally, subsets of observations with various levels of reported
Intention were analyzed to determine associations between the respondent characteristic
variables, barriers, and Behavior.
Identifying subscale items
Subscales representing latent constructs (or factors) were determined based on
items identified through factor analysis. Exploratory factor analysis using a principal
axis method identified the underlying factor structure. Squared multiple correlations
between variables were used as prior communality estimates (Hatcher, 1994). A promax
rotation was used to rotate the final solution prior to interpretation. Hatcher suggests
rotating the solution to make interpretation easier, and a promax rotation was used
because the factors were correlated. Criteria for determining the number of meaningful
factors to retain included eigenvalue one, a scree test, the proportion of variance
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accounted, and interpretability criteria (Hatcher, 1994). The assumptions underlying
exploratory factor analysis include: (1) interval-level measurement of variables, (2)
random sampling, (3) a linear relationship between variables, and (4) normal distribution
of observed variables (Hatcher, 1994). However, factor analysis is robust in the face of
violations (M.S. Forthofer, personal communication, March 24, 2002). Hatcher (1994)
suggests that the number of observations submitted for analysis should be at least five
times the number of variables. The number of responses from this study exceeded this
recommendation.
Subscales were created for factors with at least three items having a significant
loading of 0.50 or greater on that item and that also failed to reach significant loadings on
any other factors (Hatcher, 1994). Cronbach’s alpha was used to test the internal
consistency of each subscale created. Because of multicollinearity concerns associated
with regression analysis and because the items in each subscale were shown to be
unidimensional through factor analysis, the items of each subscale were combined into a
total score for entry into the multivariate analysis models (Pedhazur & Schmelkin, 1991).
“Although differential weights may be applied to the separate items (as in assigning
weights from a factor analysis in producing factor scores), for most purposes, unit
weighting (i.e., merely summing the separate responses, thus weighting each of the items
equally) has been shown to produce satisfactory results” (Pedhazur & Schmelkin, p. 125).
Since the test items were developed to measure a similar perception but in multiple
formats, unit weighting for summing purposes was employed. To improve the
association of the total score with the rating scale used, an average of all subscale items
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was implemented to represent the total score. These total scores, representing the factors
or constructs, were used for multivariate modeling.
Multivariate analyses
Logistic regression was used for multivariate modeling since this procedure
describes the relationship between a dichotomous dependent variable and a set of
predictor variables having either categorical or continuous responses (Stokes, Davis, &
Koch, 1995). Logistic regression enabled the researcher to overcome many of the
restrictive assumptions imposed by ordinary least squares (OLS) regression.
The dependent variable, Continuing Education Behavior, was operationalized as a
dichotomous variable with the two response categories representing performing the
behavior and lack of performance of the behavior. The procedure for recoding the data to
arrive at these two responses is described in detail elsewhere in this document and was
based on respondents’ answers to questions about past experience and future intention
related to using computer-mediated instruction for continuing education. The models
were based on the probability of performing the behavior. The multiple independent, or
predictor, variables were scored at both the categorical and continuous levels.
Categorical variables were dummy coded for entry into the logistic models when more
than two response categories were present. Once the full model was determined,
diagnostics were run to ensure that the assumptions of logistic regression were not
violated. Box-Tidwell transformations were used to assess linearity between the
continuously scored variables and logit-P, and tolerance values were used to assess
multicollinearity. However, this procedure is relatively robust in the face of violations,
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provided an adequate sample size has been studied (M.S. Forthofer, personal
communication, March 24, 2002).
Preliminary logistic modeling was performed to assess the relative contribution of
the control variables. This procedure used the odds ratios and 95% confidence intervals
and likelihood ratio tests (Pedhazur, 1997). The contribution of the control variables was
assessed by regressing the control variables against the dependent variable and examining
the odds ratios and 95% confidence intervals. When the 95% confidence interval around
the odds ratio did not include the value of 1.0 the variable was considered a useful
predictor in the logistic model. Entering the control variables into the model first allowed
for testing the contribution of the predictor variables over and above the contribution of
the control variables. Additionally, likelihood ratio tests were used to determine if
particular independent variables were more important than others. This procedure was
accomplished by determining the difference between the -2 log likelihood of two models,
one of which is nested in the other. This difference has an approximate chi-square
distribution with the degrees of freedom equal to the difference in the number of
parameters in the two models. In each calculation, the first -2 log likelihood was
obtained from the full model, and the second from the model reduced by the variable
under investigation. Since the difference in predictors was one in each calculation, the
degrees of freedom equaled one. A table of chi-square distribution was used (alpha=.05)
to determine if dropping the variable significantly reduced the model fit.
The research questions were answered using three models. Model 1, the full
model, was represented by the equation: behavior = control variables + attitude +
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subjective norm + perceived behavioral control + intention. Model 2 was represented by
the equation: behavior = control variables + attitude + subjective norm + perceived
behavioral control. Model 3 was used to look at the subset of individuals with a positive
intention to participate in computer-mediated education. This model was the same as the
equation in Model 2; however, its application was to a subset of the total dataset where
intention was positive.
The first study question is: What is the association between health educators’
perceived behavioral control related to using computer-mediated continuing education
programs and their behavior related to computer-mediated education? Model 2 was
used to test the hypothesis that an association exists between perceived behavioral control
and behavior related to computer-mediated education. If the 95% confidence interval
around the odds ratio for the specified predictor variable in the model did not include the
value 1.0, then that variable was considered to be associated with the behavior.
The second study question is: What is the association between health educators’
attitudes related to using computer-mediated continuing education programs and their
behavior related to computer-mediated education? Again, Model 2 was used to test the
hypothesis that an association exists between attitudes and behavior related to computermediated education. If the 95% confidence interval around the odds ratio for the
specified predictor variable in the model did not include the value 1.0, then that variable
was considered to be associated with the behavior.
The third study question is: What is the association between health educators’
subjective norms related to using computer-mediated continuing education programs and
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their behavior related to computer-mediated education? Again, Model 2 was used to test
the hypothesis that an association exists between subjective norm and behavior related to
computer-mediated education. If the 95% confidence interval around the odds ratio for
the specified predictor variable in the model did not include the value 1.0, then that
variable was considered to be associated with the behavior.
The fourth study question is: Do health educators’ intentions to use computermediated continuing education programs mediate the association between perceived
behavioral control, attitudes, and subjective norms and their behavior related to
computer-mediated education? This mediating effect was tested by making comparisons
between the values associated with the predictor variables in Model 1 and Model 2.
Significant odds ratios (determined based on the 95% confidence interval around the odds
ratio) identified in Model 2 but found to no longer be significant in Model 1 were
considered to be completely mediated by intentions. Significant odds ratios identified in
Model 2 that decreased, but continued to remain significant were considered to be
partially mediated by intentions.
The fifth study question is: For individuals with a positive intention to use
computer-mediated instruction, what characteristics studied help differentiate between
those who have previously used this learning medium and those who have not? Model 3
was used to test the hypotheses associated with applying this model to a subset of
individuals who expressed a positive intention toward using computer-mediated
instruction. These hypotheses include: (1) An association exists between perceived
behavioral control and behavior related to computer-mediated education in the subgroup;
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(2) An association exists between attitudes and behavior related to computer-mediated
education in this subgroup; (3) An association exists between subjective norms and
behavior related to computer-mediated education in this subgroup; and (4) An association
exists between the control variables and behavior in this subgroup. If the 95%
confidence interval on the odds ratio did not include the value 1.0, then the variable was
considered to be associated with behavior. In addition to the multivariate model, the
bivariate analyses performed on the subset of individuals having a positive intention to
participate in computer-mediated education were examined to identify characteristics
differentiating individuals who have and have not previously participated in computermediated instruction.
Potential Problems, Threats, and Ethical Considerations
The use of Internet and other computer-mediated technologies pose potential
problems to this study. Message delivery, website availability, loss of data, and the
functionality of the data collection tool across multiple computer platforms were all
issues that warranted consideration. Frequent backing up of all files related to the project
took place, and different computer and server locations for various aspects of the project
were utilized to help decrease the impact of any technological malfunctioning. To assure
the integrity of the data collected, an electronic mail version of each respondent’s survey
answers was sent to the investigator so the data could be housed in two different locations
and in two different electronic formats. Data from the electronic messages could be used
to recreate the data set for analysis if necessary. Consideration for the ability of the tool
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to appear similarly across multiple computer platforms was taken into account when
coding the tool for online use.
Instrumentation posed the greatest threat to the validity of this study, and
coverage was the biggest measurement concern. Since the respondents were required to
complete the survey online, individuals who were more comfortable with online
technologies may have been more likely to participate. Coverage was impacted by the
nature of the sample within the population. Unfortunately, the convenience sample
selected for this study provided limited coverage of the health education population as a
whole. However, SOPHE may consist of the broadest representation of employment
venues from among the universe of national health education organizations.
Protecting the identity of the respondents was the most important ethical
consideration related to this study. As with all surveys that utilize a multiple contact
administration procedure that eliminates individuals who have already responded, this
survey did not promise anonymity to respondents. Additionally, the electronic format of
the survey increased the likelihood of a double submission. A PIN was used to locate
and evaluate duplicate entries, as well as to facilitate non-respondent notification.
However, the connectors between the respondents’ answers to the survey items as
recorded for analysis and their identities were removed prior to analysis. Procedures to
assure the confidentiality of responses were followed. The possible negative impact of
not being able to assure anonymity was reduced because the survey did not request any
personal health information or information considered highly sensitive. Pealer and
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Weiler (2000) found response rates consistent with traditional survey methods even when
anonymity was not given to the subjects participating in a risk behavior survey.
Summary
Data collected during this study were explored using univariate and bivariate
procedures. Factor analysis was employed to develop subscales based on the identified
factors. Following this data reduction exercise, multivariate analysis using logistic
regression was used to identify statistically significant relationships and to answer the
research questions..
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Chapter Four: Results

The results from this study will be presented in four sections, including results
from in-depth interviews, review panel findings, field testing, and quantitative survey
results.
Results from the In-Depth Interviews
The initial data collection for this study included the qualitative results from 8 indepth interviews. These interviews were completed during a four-week period between
January 8 and March 15 in 2003. Both individuals who had previously participated in
computer-mediated instruction (N=4) and individuals who had not previously
participated in computer-mediated instruction (N=4) participated in interviews that
utilized a interview guide and lasted approximately one hour. The semi-structured
interview guide and the compiled comments from these interviews are available in
Appendix L, and Appendix M, respectively.
During this effort, individuals were asked to respond to questions to determine if
the definitions presented at the beginning of the survey were understandable and
appropriate, to identify information related to the constructs that should be included in
survey items, to comment on the inclusion of time frames with some questions, to
identify barriers, and to suggest incentives to improve participation. Initially, four
individuals were interviewed. The survey instrument was then updated based on the
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information obtained, and the remaining four participants were interviewed. This second
group of interviews did not introduce any new ideas related to the study topics to the
project, so the qualitative inquiry was considered to have reached saturation. Additional
updates to the questionnaire items were completed following the second set of interviews.
Responses from the individuals interviewed suggested that the definitions were
appropriate for this study. Also, the participants did not feel time qualifiers were needed
for the questions related to experience. Several individuals interviewed suggested that
nothing would increase the likelihood of them taking this survey other than being sent a
message over the Internet inviting them to participate. Other individuals interviewed,
however, suggested they may be more likely to answer the questionnaire if the message
come from a recognized sender, if the survey was easy to access and complete, if an
organization from which they belonged and had a vested interest encouraged them to take
the survey, if they received a decrease on their next membership fee, or if they were
offered a summary of results. The individuals interviewed were asked if they were more
likely to respond if their participation entered them in a chance to have their registration
fee paid at the next professional conference. Although a couple of the individuals
interviewed responded “maybe” after prompting, most reported that they did not think
this was an effective suggestion. From these incentives, the suggestion that a participant
receive a reduced membership at next renewal was eliminated because it was well
beyond the project budget. Also, although the researcher attempted to secure the
endorsement of SOPHE and early communication with the organization was favorable,
ultimately, support could not be obtained by the date the survey was distributed. The
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participant incentives employed for the study included making the survey easy to access
and complete, an offer of a summary of the results, and an offer to be sent the list of
online learning opportunities compiled from survey respondents.
Review Panel Findings
The next phase of the study consisted of inviting individuals who were currently
working in areas related to the study to comment on the face and content validity of the
items that had been developed for each construct. This panel was comprised of
individuals who are practicing professionals engaged in work related to the study focus
(N=12), and individuals serving on the dissertation committee (N=5). Of these 17
individuals, one responded that her current schedule precluded her completing this task
during the time specified, nine returned structured questionnaires, and seven did not
respond. When asked their areas of experience related to this project, three respondents
reported having experience in computer-mediated instruction, three reported having
experience in continuing education, 6 reported having experience in health education, and
six reported having experience in Internet survey delivery.
During this process, respondents used a structured review form (Appendix N) to
rate the questionnaire statements. The document used to collect information from these
individuals was of a rich text file with form fields, and it was delivered as an electronic
mail attachment. Key issues addressed included each statement’s ability to measure the
construct, the ability of a composite score comprised of multiple statements to represent
the construct, and identification of barriers to computer-mediated instruction use among
health educators. In addition to scored responses, respondents were invited to make
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qualitative comments. Both the quantitative data and respondents’ comments are
available in Appendix O.
Updates to the survey question items were completed based on the narrative
feedback received from reviewers. At the suggestion of one reviewer, an item from
Perceived Behavioral Control was removed due to its vagueness. One item listed
initially under the Attitude construct, was moved to the Perceived Behavioral Control
construct at the suggestion of another reviewer. Although this item had an average score
less than “good” (2.0 on a scale ranging from 0 to 3), it was retained in the study and
underwent field testing. The remaining items from the constructs Perceived Behavioral
Control, Attitude, and Intentions that had an average score less than “good” (2.0 on a
scale ranging from 0 to 3) were removed from future versions of the survey
questionnaire. For the construct Subjective Norm, items were updated based on the
comments received from reviewers and retained, even though the average scores for three
of the six items were lower than “good.” These items remained on the questionnaire
because substantial updates had been made to the wording of the items and they were
deemed necessary to assure three or more items emerged from the field testing process.
A few reviewers expressed concern that the respondents might not understand
what is necessary to complete computer-mediated instruction, and therefore, would be
unable to answer the questions. To address this issue, some links to examples of selfdirected computer-mediated continuing education programs that individuals could view
were added to the introduction. Additionally, a few reviewers commented on the
technical nature of the question items. In response, the language on the survey was
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changed. Self-directed was changed to self-paced, and computer-mediated instruction
was shortened to computers. Both of these term combinations were defined in the
introduction.
Three experimental items and three additional barriers were added to the
questionnaire based on the feedback from the review panel. The experimental items
included:
1. If offered the chance to take a self-paced course that was of interest to me
and that was delivered using a computer, I am confident that I would be
able to complete it;
2. Prior to participating in this survey, I was aware that self-paced programs
delivered using computers were an option for continuing my education;
and,
3. I have tried to find opportunities to participate in continuing education
programs that are self-paced and delivered using computers.
The barrier items added included:
1. Lack of professional rewards for continuing education;
2. Lack of programs; and,
3. Continuing education is not important for health education/health
promotion.
No barriers from the list sent to reviewers were removed because each barrier listed was
selected by at least four of the reviewers.
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Reviewers were asked to rate the ability of three or more items combined as a
composite score to represent each construct. Replies varied greatly, with reported
average scores ranging from 3.4 to 3.8 on a 6 point scale (0 to 5 with 5 representing
strongly agree). This score suggested that whereas respondents were more likely to agree
with the statement than they were to disagree, they were not in strong agreement.
An additional update to the project that was made based on reviewers’ comments
was the operational definition of the term “experienced.” Several reviewers commented
that they did not feel that an individual who had participated in a single computermediated course should be considered “experienced.” The variable experience was
developed to refer to prior participation rather than level of expertise. A person who is
denoted as being experienced is one who has previous experience participating in a
computer-mediated program, rather than someone who has acquired a level of expertise
in computer-mediated instruction.
Field Testing
Following updates to the survey based on in-depth interviews and feedback from
the review panel, the survey questionnaire was tested in its online format and assessed for
test-retest reliability. This procedure consisted of soliciting 35 individuals in various
health positions who were not listed as members of SOPHE in the 2002-2003 directory.
Initially, 19 individuals completed the survey. Following a two-week period, a second
solicitation was delivered to the 19 individuals who had completed the survey initially,
and 16 completed the survey for a second time. Respondents reported that the survey
took them less than 15 minutes to complete.
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Percent agreement between positive and negative responses was calculated for the
questions presented in section one. Twenty items had a strong agreement (80% or
greater), 2 items had a moderate agreement (60%-79%), and 1 item had weak agreement
(40%-59%). Per item correlations across the entire response scale for the same items
ranged from .34 to .84. Of these items, two had a strong correlation (.80-1.0), 11 had a
modest correlation (.60-.79), and 9 had a weak correlation (.40-.59). A complete listing
of the individual correlations and percent agreement values is presented in Table 1. This
list is presented in descending order of percent agreement.
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Table 1. Test-Retest Reliability Per-Item Correlations: Perception Variables (Spearman
Rank Correlation Coefficients)
Percent
Agreement

Correlation

I intend to use self-paced computer-mediated instruction as a
continuing education tool.

100

.75

Using computers to deliver self-paced continuing education
programs is an effective option for professional
development.

100

.73

Self-paced continuing education delivered using computers
is an effective way for me to learn.

100

.65

If I had access to self-paced continuing education programs
delivered using computers it would improve my ability to
participate in professional development programs.

100

.56

I have the financial resources that are needed to participate in
self-paced continuing education programs delivered using
computers.

100

.54

If offered the chance to take a self-paced course that was of
interest to me and that was delivered using a computer, I am
confident that I would be able to complete it.

100

.52

I have the skills that are needed to participate in self-paced
continuing education programs delivered using computers.

100

.45

Individuals who are important to me think using computers
for self-paced continuing education is a good idea.

94

.84

I would be a good candidate for self-paced continuing
education classes delivered using computers.

94

.78

Individuals who influence my behavior think using selfpaced computer-mediated instruction for continuing
education is a good idea.

94

.75

Delivering continuing education programs using self-paced
computer-mediated instruction is a good idea.

94

.74

Questionnaire Item

Continued on the next page
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Table 1 (Continued)
Percent
Agreement

Correlation

I am willing to take self-paced continuing education courses
delivered using computers.

94

.68

I have the equipment that I would need to participate in selfpaced continuing education programs delivered using
computers.

94

.64

I would use self-paced educational programs delivered using
computers if I had access to them.

94

.59

During the next 12 months, I will take a self-paced
educational program that is delivered using a computer.

88

.84

I have access to self-paced continuing education
opportunities delivered using computers.

88

.76

Professional organizations important in my field encourage
the use of computers to deliver self-paced continuing
education programs.

88

.72

Individuals who I respect encourage the use of self-paced
continuing education programs delivered using computers.

81

.69

It would be easy for me to take a self-paced continuing
education program delivered using a computer.

81

.52

There are opportunities available for me to continue my
education using self-paced programs delivered using
computers.

81

.47

My managers and supervisors encourage the use of selfpaced continuing education programs delivered using
computer-mediated instruction.

75

.58

My colleagues encourage participation in self-paced
continuing education programs delivered using computers.

67

.34

I have the time that is needed to participate in self-paced
continuing education programs de livered using computers.

56

.46

Questionnaire Item
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Percent agreement between positive and negative responses was calculated for the
barriers measured by the questionnaire. Twenty two items had a strong agreement (80%
or higher) and 3 items had a moderate agreement (60%-79%). The per item correlations
using the entire response scale for these same items ranged from -.10 to 1.0. Of these 25
items, five had a strong correlation (.80-1.0), 10 had a modest correlation (.60-.79), and
four had a weak correlation (.40-.59). A complete listing of the individual percent
agreement values and correlations is presented in Table 2.
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Table 2. Test-Retest Reliability Per-Item Correlations: Barriers (Spearman Rank
Correlation Coefficients)
Percent
Correlation
Agreement

Questionnaire Item
Lack Internet skills needed

100

1.0

Lack computer skills needed

100

.38

Not comfortable using computers

94

1.0

No work time release for continuing education

94

.97

Expense

94

.88

Not a good way for me to learn

94

.70

No interest in using computer-mediated learning

94

.44

Lack of discipline to complete self-directed programs

94

.35

The technology is intimidating

94

.15

Continuing education is not important for health
education/health promotion

94

-.10

Courses currently available are difficult to use

88

.85

Lack of technical support

88

.76

Lack of immediate feedback during programs

88

.64

Not motivated to continue education

88

.32

Lack of professional rewards for continuing education

81

.75

Lack of access to information about programs

81

.72

Limits professional networking

81

.70

Promotes isolation

81

.67

Lack of relevant topics for programs

81

.62

Continued on the next page
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Table 2 (Continued)
Percent
Correlation
Agreement

Questionnaire Item
No opportunity to apply training

81

.61

Few incentives for continuing education

81

.55

Poor Internet access/connection

81

.41

Lack of time

75

.60

Lack of programs

69

.49

Continuing education is not important in my current
position

69

.37

Per item correlations for the remaining questions in section 2 and the general
information items ranged from -.07 to 1.0. Of these 37 items, 11 had a strong correlation
(.80-1.0), 18 had a modest correlation (.60-.79), and five had a weak correlation (.40-.59).
A complete listing of the individual correlations is presented in Table 3.
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Table 3. Test-Retest Reliability Per-Item Correlations: Other Items (Spearman Rank
Correlation Coefficients)
Correlation

Questionnaire Item
Willing to participate:
A program delivered from a CD-ROM / DVD

.83

A program located on a computer (such as seen with a kiosk)

.76

A program using multiple computer-mediated delivery methods, such
as a CD-ROM and the Internet

.71

A program offered over the Internet

.68

Previous participation:
A program offered over the Internet

.86

A program delivered from a CD-ROM / DVD

.78

A program located on a computer (such as seen with a kiosk)

.74

A program using multiple computer-mediated delivery methods, such
as a CD-ROM and the Internet

.65

Prior to participating in this survey, were you aware that you could use
self-paced programs delivered using computers for continuing education?

1.0

Have you ever tried to locate continuing education programs being
delivered using a computer?

.78

How many classes or training programs have you taken that were
delivered using a computer?

.59

Have you ever completed a class or training program delivered using a
computer for which you (or any of the participants) received continuing
education credit, university credit, or some type of certification?

.52

Have you ever started a class or training program delivered using a
computer that you were unable to finish?

.53

Continued on the next page
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Table 3 (Continued)
Correlation

Questionnaire Item
Participated in the past:
Interactive audio (telephone conference)

.87

Live satellite conference

.86

Computer-mediated (CD-ROM, Internet, computer) program

.75

Videoconference

.68

Print-based (journal review)

.63

In-person conference

.59

Videocassette self-study

.43

Audiocassette self-study

-.07

Interest:
Computer-mediated (CD-ROM, Internet, computer) program

.72

Print-based (journal review)

.70

In-person conference

.70

Live satellite conference

.70

Interactive audio (telephone conference)

.70

Videoconference

.66

Audiocassette self-study

.28

Videocassette self-study

.13

Do you have a license or certification that requires you to earn continuing
education credit?

1.0

What year did you first start using a computer?

.85

Continued on the next page
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Table 3 (Continued)
Correlation

Questionnaire Item
What year did you first start using the Internet (i.e. e-mail or Web
searches)?

.65

Do you have access to a computer at home?

1.0

Do you have access to a computer at work?

1.0

How do you connect to the Internet from home?

1.0

How do you connect to the Internet from work?

1.0

If you took a self-paced continuing education course using a computer,
from where would you be most likely to do this?

.71

The nature of the survey and the relative newness of computer-mediated
instruction may account for some of the variation in responses between time one and time
two. Interestingly, a few of the individuals in this group commented that they had not
thought about using computer-mediated instruction prior to taking the survey or that they
had been so excited about looking into the opportunities presented in the definitions that
they were afraid their perceptions had changed between the initial and the follow up tests.
Updates were made to the survey instrument based on feedback from this group.
The most notable change was in the question related to barriers. The response scale was
modified by changing the term “influence” to “barrier,” and the items were reordered.
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Quantitative Survey Results
The original sample group contained 1883 individuals. Of these individuals, four
were removed because of their involvement in the study. Additionally, 110 individuals
had e-mail addresses that were not published in the SOPHE directory and not
successfully located using online databases. Messages from 374 individuals were
returned as non deliverable, and attempts to update their addresses were unsuccessful.
Additionally, 136 individuals who received messages asked to be removed from the
study. These factors resulted in a final sample size of 1259. Data collection using the
final sample resulted in 504 survey responses indicating a 40% survey response rate. The
number of surveys returned exceeded the 373 minimum sample size calculated based on
an effect size of .13 and a power of .80 (Kraemer & Thiemann, 1987).
A comparison of the responders and non-responders based on their chosen Special
Interest Group or Caucus membership associated with their SOPHE membership showed
only small variations. When looking at caucus membership, responders were less likely
to have selected membership in either the University Faculty or Student and New
Professionals caucuses. Representation within each special interest group was similar
between the two groups. Comparison between the groups, including those that completed
the survey, those with error messages, those whose addresses were not found, those
asking to be removed, and those who did not respond, is presented in Table 4.
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Table 4. Comparison of Special Interest Group and Caucus Membership among
Response Groups
Membership

Completed
Survey

Non
Responder

Delivery
Error

Requested
Removal

Address
Not
Found

Anthropology and
Public Health

3

4

4

2

2

Children, Adolescent
and School Health

9

10

10

13

5

Community Health
Education

47

46

54

38

57

International and
Cross-Cultural Health

4

5

4

6

4

Medical Care and
Patient Education

8

9

10

17

7

Social Marketing and
Health
Communications

12

11

8

11

8

Worksite Health
Education

4

3

4

2

8

University Faculty

18

22

8

15

7

Student and New
Professionals

9

12

10

4

9

Special Interest Group

Caucus

Note: Values do not add to 100% because respondents were able to specify one Special
Interest Group and/or one Caucus.

75

Various undeliverable messages related to the notifications that did not reach their
intended recipients were returned to the researcher from the different servers processing
the electronic mail delivery. The majority of error messages stated that either the host or
users were not recognized. Additional messages that were reported included: rejected for
policy reasons, not listed in public name and address book, too many messages received,
spam-ware detected, mailbox full/quota violation, and access denied.
The multiple invitation format and persistence of participants interested in
participating in the study presented opportunities for identifying some potential reasons
for non-response. Although the survey page was pretested and piloted among multiple
individuals using different computers and different software configurations, a few early
responders reported difficulty moving from the definitions page to the survey page.
Communication with these individuals quickly identified that the button at the bottom of
the definitions page did not appear in an early version of the Internet Web browser,
Netscape Navigator (version 4.7; Netscape Communication Corporation, Mountain View,
CA). A coding update was designed to address this issue; however, administrative
updates were being made to the server housing the survey and the update was unable to
be uploaded until this process was finalized. Of the early responders who reported this
problem by sending an electronic message to the researcher (N=10), all but one
successfully completed the survey. Unfortunately, the number of participants who
encountered this error but did not report it and were unable to complete the survey cannot
be determined. Additional error messages that were reported included a transfer
interrupted error and a runtime error. Participants reporting these errors (N=2) were able
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to complete the survey during subsequent attempts. Again, the total number of potential
respondents who encountered this error and did not subsequently complete the survey
cannot be determined.
Communication with some participants suggested other potential reasons for nonresponse. Automatic electronic mail processing might have impacted the response rates
and the characteristics of responders. For example, one individual responded to the final
message noting that the earlier messages had been sorted into the mass
mailing/unrecognized file and that she did not regularly read these messages. Reports
from other non-responders suggested that the survey was too long (N=4) or that the lack
of a mid-point response option prevented them from being able to respond to the
questions appropriately (N=2). Additionally, a message from a potential responder stated
that a major project and two weeks of vacation prevented her from completing the survey
in the specified time frame, suggesting that the short time frame for data collection (26
days) may have impacted some individuals’ ability to respond.
Once the administrative process was completed and the survey was taken offline,
the text file generated by the survey page was imported into a spreadsheet (Microsoft
Excel 2002; Microsoft Corporation, Seattle, WA). The data were inspected to ensure that
the missing and non-missing values had been properly recorded and to identify and
remove any duplicate entries. The missing values and other data entries were consistent
with appropriately recorded entries, and no duplicate values were identified. Personal
identifiers were removed, and the data were then imported into a statistical analysis
software package (SAS, version 8.02; SAS Institute Inc., Cary, NC) for analysis.
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Input from the entire set of respondents was inspected using frequencies for
categorical data and means for continuous variables. After inspection, the individuals
who reported their professional role or current employment as retired (N=4) were
removed from additional analysis. Birth year was recoded to reflect age categories based
on respondents’ age in 2003, and the Total Number of professional organizations was
calculated.
The analysis of data received from the respondents completing the quantitative
questionnaire and who were not retired is organized into six sections including,
descriptive statistics, factor analysis, composite score development and researcher
defined variables, between groups analysis, multivariate models, and answering the
research questions.
Descriptive Statistics
Initially, the data were analyzed using frequencies for categorical data and means
for continuous variables. Overall, less than 2% of data responses were missing. The
general demographic information indicated that 82% (N=402) of respondents were
female and 18% (N=91) were male. When looking at age, 13% (N=64) were under age
30, 12% (N=59) between 30 and 34, 15% (N=72) between 35 and 39, 12% (N=57)
between 40 and 44, 15% (N=71) between 45 and 49, 16% (N=76) between 50 and 54,
12% (N=59) between 55 and 59, and 6% (N=27) were 60 or older. In addition to
personal characteristics, several questions related to professional characteristics were
included on the questionnaire. These questions assessed Level of Education, Professional
Identity, Professional Role, Current Employer, and Number of Professional
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Organizations. The frequencies and percentage of responders associated with each of
these survey items can be found in Table 5.
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Table 5. Professional Characteristics of Respondents.
Variable

Frequency

Percent

Less than bachelor’s degree

1

0

Bachelor’s degree

35

7

Some graduate school

19

4

Master’s degree

248

50

Doctoral candidate

27

5

Doctoral/professional degree

166

33

3

1

Community/public health educator

205

41

University/college teaching faculty

109

22

Health education researcher

48

10

University/college administrative faculty

24

5

School health educator

15

3

Patient health educator

13

3

Nurse

11

2

Worksite health educator

10

2

University/college student service provider

2

0

School nurse

1

0

Other

62

12

Highest Level of Education (N=499)

Other
Professional Identity (N=499)

Continued on the next page
80

Table 5 (Continued)
Variable

Frequency

Percent

Primarily administrative

98

20

Administrative and service delivery

80

16

Primarily teaching

68

14

Administrative and teaching

68

14

Research

59

12

Primarily service delivery

58

12

Service delivery and teaching

20

4

Not currently working in health field

13

3

Other

32

6

College/university

200

40

Local health department

46

9

Federal government agency

43

9

Non-profit health education organization

39

8

State health department

37

7

Hospital

34

7

Insurance company/HMO

15

3

Professional Role (N=496)

Current Employer (N=497)

Continued on the next page
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Table 5 (Continued)
Variable

Frequency

Percent

Non-hospital health care facility

14

3

Self employed

12

2

Business, industry or organized labor

7

1

Private research organization

6

1

K-12 school

4

1

Voluntary health agency

4

1

Professional association

4

1

State education department

3

1

Health planning agency

2

0

Private foundation

1

0

Other/not working in health area

26

5

0

28

6

1

295

59

2

107

21

3 or more

70

14

Number of Professional Organizations (N=500)
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In addition to reporting general professional characteristics, participants were
asked to select the professional organizations in which they hold membership. Five
percent (N=26) reported not currently being a member of any professional organizations.
For those who noted professional memberships, 91% (N=457) held membership in
Society for Public Health Education, 60% (N=302) in American Public Health
Association, 23% (N=116) in American Association for Health Education, 15% (N= 73)
in Eta Sigma Gamma, 12% (N=58) in American School Health Association, 3% (N=15)
in Association of State and Territorial Directors of Health Promotion and Public Health
Education, 2% (N=11) in American College Health Association, 2% (N=11) in
American College of Sports Medicine, and 2% (N=10) in Society of State and Territorial
Directors of Health Promotion and Public Health Education. In this section, responses
may add to more than 100% because participants may be members of more than one
organization. Respondents also reported membership in organizations not listed, such as
American Diabetes Association, American Evaluation Association, International Union
for Health Promotion and Education, and local and regional organizations.
When asked to provide information about their general computer and Internet use,
96% (N=479) reported having access to a computer at home, and 99% reported access to
a computer at work (N=490). Internet access was available to 94% (N=465) of
respondents at home, whereas 99% (N=490) were able to access the Internet from work.
Additional information collected from the questionnaire included when respondents
started using a computer and the Internet, how respondents access the Internet from home
and from work, and where respondents would be most likely to take a computer-mediated
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program. The frequencies and percentage of respondents associated with each of these
survey items are available in Table 6.
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Table 6. Computer and Internet Use
Variable

Frequency Percent

Year started using computer (N=495)
2001-present

1

0

1998-2000

5

1

1995-1997

26

5

1992-1994

66

13

1989-1991

99

20

1986-1988

128

26

Before 1986

170

34

2001-present

5

1

1998-2000

39

8

1995-1997

169

34

1992-1994

165

33

1989-1991

73

15

1986-1988

26

5

Before 1986

18

4

Year started using Internet (N=495)

Continued on the next page
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Table 6 (Continued)
Variable

Frequency Percent

Access to Internet from home (N=496)
Dial in/phone line

259

52

Cable/DSL

202

41

No Internet at home

31

6

Other/Not sure

4

1

Continuous access

465

94

Dial in/phone line

16

3

Other

5

1

Not sure

4

1

No Internet at work

6

1

Both home and work

206

41

Work

138

28

Home

133

27

Other

2

0

Would not participate

18

4

Access to Internet from work (N=496)

Location for taking Computer-mediated program
(N=497)
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Respondents were asked to report their perceptions regarding Attitude, Subjective
Norm, and Perceived Behavioral Control related to using computer-mediated instruction
for continuing education. This information was collected on a four-point Likert-type
scale ranging from 0, representing strongly disagree, to 3, representing strongly agree.
The items with which respondents reported the strongest agreement included statements
indicating that they had the skills (mean = 2.62, SD = .56) and equipment (mean = 2.45,
SD = .58) needed to participate and, that if offered the chance, they were confident they
would be able to complete a computer-mediated program (mean = 2.44, SD = .62). Items
that respondents reported the lowest agreement with included statements indicating that
managers and supervisors (mean = 1.52, SD = .73), or colleagues (mean = 1.58, SD =
.64), encouraged the use of self-paced continuing education programs using computers.
A complete listing of the means and standard deviations for items in this section are
presented in Table 7. This information is presented in descending level of agreement,
with the item reporting the strongest agreement listed first.
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Table 7. Means and Standard Deviations of Respondents’ Perceptions Related to
Attitude, Subjective Norm, and Perceived Behavioral Control Toward ComputerMediated Instruction.
Question item

Mean

SD

I have the skills that are needed to participate in self-paced
continuing education programs delivered using computers. (N=497)

2.62

.56

I have the equipment that I would need to participate in self-paced
continuing education programs delivered using computers. (N=497)

2.45

.58

If offered the chance to take a self-paced course that was of interest
to me and that was delivered using a computer, I am confident that I
would be able to complete it. (N=492)

2.44

.62

Using computers to deliver self-paced continuing education
programs is an effective option for professional development.
(N=497)

2.37

.58

Delivering continuing education programs using self-paced
computer-mediated instruction is a good idea. (N=494)

2.31

.59

I would be a good candidate for self-paced continuing education
classes delivered using computers. (N=497)

2.20

.81

It would be easy for me to take a self-paced continuing education
program delivered using a computer. (N=495)

2.17

.70

If I were able to use self-paced continuing education programs
delivered using computers it would improve my ability to
participate in professional development programs. (N=500)

2.16

.70

I am willing to take self-paced continuing education courses
delivered using computers. (N=492)

2.13

.68

Self-paced continuing education delivered using computers is an
effective way for me to learn. (N=494)

2.08

.71

I would use self-paced educational programs delivered using
computers if they were available to me. (N=488)

2.06

.75

Continued on the next page
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Table 7 (Continued)
Question item

Mean

SD

Individuals who are important to me think using computers for selfpaced continuing education is a good idea. (N=468)

1.99

.61

Individuals who I respect encourage the use of self-paced
continuing education programs delivered using computers. (N=469)

1.88

.64

I have the financial resources that are needed to participate in selfpaced continuing education programs delivered using computers.
(N=485)

1.79

.70

Professional organizations important in my field encourage the use
of computers to deliver self-paced continuing education programs.
(N=482)

1.79

.69

Individuals who influence my behavior think using self-paced
computer-mediated instruction for continuing education is a good
idea. (N=459)

1.75

.64

Programs or classes using computers to deliver self-paced
continuing are available to me. (N=489)

1.72

.77

There are opportunities available for me to continue my education
using self-paced programs delivered using computers. (N=485)

1.67

.70

I have the time that is needed to participate in self-paced continuing
education programs delivered using computers. (N=493)

1.62

.77

My colleagues encourage participation in self-paced continuing
education programs delivered using computers. (N=460)

1.58

.64

My managers and supervisors encourage the use of self-paced
continuing education programs delivered using computer-mediated
instruction. (N=462)

1.52

.73

1.81

.74

1.50

.79

Intention
I intend to use self-paced, computer-mediated instruction as a
continuing education tool (N=493)
During the next 12 months, I will take a self-paced educational
program that is delivered using a computer. (N=495)
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Participants also were asked about past experience and future intention related to
using self-paced computer-mediated instruction. When asked about willingness to
participate in different types of computer-mediated instruction, 86% (N=425) responded
favorably to programs delivered from a CD-ROM/DVD, 88% (N=435) responded
favorably to Internet programs, 84% (N=413) responded favorably to programs delivered
using multiple methods, and 45% (N=217) responded favorably to programs located on a
computer, such as those seen at a computer kiosk. Responses in this group totals more
than 100% because participants may have reported a willingness to participate in
programs from more than one category.
When looking at past experience, 64% (N=313) reported having previously
participated in a program delivered over the Internet and 43% (N=213) had participated
in a program delivered using a CD-ROM/DVD. Twenty-eight percent (N=139) had
participated in a program that used multiple delivery methods, whereas only 21%
(N=102) had used a program specifically located on a computer. Again, respondents may
have participated in more than one type of program. Interestingly, 11% (N=54) reported
not being aware that they could use computer-based, self-paced education programs for
continuing education, and 47% (N=232) reported having previously tried to locate these
types of programs. When asked about receiving credit for their computer-mediated
education efforts, 45% of respondents (N=221) reported receiving credit, whereas 34%
(N=171) did not receive credit and 21% (N=103) had not taken a computer delivered
course. Fifteen percent of respondents (N=71) reported starting a class or training
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program that they were unable to finish, and the most common reason for not being able
to finish was a lack of time.
The questionnaire also assessed potential barriers to using computer-mediated
instruction. These items were assessed using a four-point Likert-type scale ranging from
0, signifying the item is not a barrier, to 3, indicating the item to be a significant barrier.
Lack of time (mean = 1.60, SD = 1.10), lack of programs (mean = 1.35, SD = 1.03), and
expense associated with taking continuing education programs (mean = 1.26, SD = 1.06),
received the highest scores; on the other hand comfort level, skills, and access to both
computers and the Internet were reported to be minor barriers. A complete listing of the
barriers studied and their associated means and standard deviations are presented in Table
8.
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Table 8. Means and Standard Deviations for Barriers Associated with Using ComputerMediated Instruction for Continuing Education.
Barrier

Mean

SD

Lack of time (N=491)

1.60

1.10

Lack of programs (N=476)

1.35

1.03

Expense associated with taking continuing education programs
(N=489)

1.26

1.06

Lack of interaction with faculty/instructor (N=490)

1.24

1.04

Lack of relevant topics for programs (N=463)

1.21

.98

Lack of access to information about programs (N=492)

1.20

.99

Lack of social interaction (N=490)

1.17

1.09

Lack of work time release for continuing education (N=489)

1.12

1.07

Lack of professional networking during programs (N=492)

1.06

1.00

Lack of importance placed on continuing education in my
current position (N=488)

.88

1.03

Lack of professional rewards for continuing education (N=487)

.83

.97

Lack of incentives for continuing education (N=491)

.81

.94

Lack of technical support for programs (N=492)

.75

.85

Lack of interest in using computer-mediated learning (N=493)

.74

1.03

Lack of immediate feedback during programs (N=482)

.72

.87

Not a good way for me to learn (N=483)

.68

.96

Lack of opportunity to apply training (N=487)

.65

.84

Continued on the next page
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Table 8 (Continued)
Barrier

Mean

SD

Lack of importance placed on continuing education in the health
education/health promotion field (N=488)

.59

.87

Lack of motivation to continue education (N=492)

.48

.75

Lack of discipline to complete self-directed programs (N=496)

.43

.67

Difficulty level of currently available courses (N=461)

.32

.64

Internet access/connection (N=495)

.26

.60

Current computer skills (N=497)

.21

.51

Current level of comfort with using computers (N=497)

.19

.51

Current Internet skills (N=495)

.17

.48

Computer access (N=492)

.14

.46

Current level of comfort with using the Internet (N=494)

.14

.45

Some additional barriers reported by respondents included: lack of sound accompanying
text and figures, computer fatigue or too much time already spent using the computer,
and a preference for reading from books when involved in programs that are
predominantly knowledge-based.
When asked about continuing education in general, 94% of respondents (N=466)
had participated in reading professional journals, 90% (N=447) had attended in-person
conferences, 37% (N=180) had participated in live satellite conferences, 12% (N=57) in
videocassette self-study, 8% (N=37) in audiocassette self-study, 44% (N=218) in
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telephone conferences, 34% (N=166) in videoconferences, and 53% (N=261) in
computer-mediated programs during the past 12 months. Professional development and
continuing education opportunities were assessed on a Likert-type scale ranging from 0,
signifying strong interest, and 3, representing no interest. Respondents showed a
moderate or strong interest in participating in reading professional journals (mean=.59,
SD=.87), in-person conferences (mean=.34, SD=.60), and computer-mediated programs
(mean=.96, SD=.97). Additional responses related to interest in continuing education
opportunities are presented from lowest to highest in Table 9.
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Table 9. Means and Standard Deviations of Respondents' Current Interest in
Participating in Continuing Education Opportunities
Continuing Education Opportunity

Mean

SD

Audiocassette self-study (N=493)

2.27

.88

Videocassette self-study (N=495)

2.05

.92

Telephone conference (N=495)

1.77

.96

Videoconference (N=486)

1.47

.93

Live satellite conference (N=493)

1.30

.90

Computer-mediated program (N=493)

.96

.97

Reading professional journals (N=492)

.58

.74

In-person conference (N=490)

.34

.60

Factor Analysis
Responses to the 21-items on perceptions related to the use of computers for
continuing education were subjected to an exploratory factor analysis using squared
multiple correlations as prior communality estimates. The principal factor method was
used to extract the factors. The scree plot of the eigenvalues (Appendix P), and the
theoretical framework suggested a three-factor structure, so three factors were retained
and rotated for final interpretation. Bernard (2000) suggests that variables loading at
least .60 on a factor represent that factor, but that variables between .30 and .59 are also
worthy of consideration. For this study, items loading at .50 or higher on a given factor
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and loading less than .50 on the remaining factors were considered to represent a single
factor. Using these criteria, 12 items loaded on factor one, five items loaded on factor
two, and two items loaded on factor three. Based on the literature and theory used to
develop the survey, factor one was identified as Attitude, factor two as Subjective Norm,
and factor three as Perceived Behavior Control. A complete listing of the items and the
factor loadings for each of the three factors is presented in Table 10.
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Table 10. Questionnaire Items and Corresponding Factor Loadings from the Rotated
Factor Pattern Matrix and Factor Structure Matrix (N=410)
Factor Pattern
1

.63*

.50*

.16

-.07

.52*

2

.16

-.22

.55*

.42

.22

Factor Structure

3

-.23

.26

-.03

.19

-.06

1

.69*

.42

.42

.14

.62*

2

.43

.05

.62*

.41

.46

3

Questionnaire Item

-.17

If I were able to use self-paced continuing
education programs delivered using
computers it would improve my ability to
participate in professional development
programs.

.26

I have the skills that are needed to
participate in self-paced continuing
education programs delivered using
computers.

.05

Individuals who are important to me think
using computers for self-paced continuing
education is a good idea.

.24

Professional organizations important in
my field encourage the use of computers
to deliver self-paced continuing education
programs.

-.01

Using computers to deliver self-paced
continuing education programs is an
effective option for professional
development.

.72*

.11

-.03

.77*

.45

.03

I would be a good candidate for self-paced
continuing education classes delivered
using computers.

.09

.73*

.04

.44

.77*

.13

Individuals who I respect encourage the
use of self-paced continuing education
programs delivered using computers.

.70*

.13

-.04

.76*

.45

.01

Self-paced continuing education delivered
using computers is an effective way for
me to learn.

Continued on the next page
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Table 10 (Continued)
Factor Pattern
1

-.04

2

.21

.55* -.02

-.01

.02

.54*

.17

.73*

.16

-.02

.01

Factor Structure

3

.79*

.37

.16

.73*

.03

.15

1

.10

.56*

.35

.14

.53*

.18

2

.28

.28

.75*

.25

.24

.11

3

Questionnaire Item

.81*

Programs or classes using computers to
deliver self-paced continuing education
are available to me.

.40

It would be easy for me to take a selfpaced continuing education program
delivered using a computer.

.25

My managers and supervisors encourage
the use of self-paced continuing education
programs delivered using computermediated instruction.

.75*

There are opportunities available for me
to continue my education using self-paced
programs delivered using computers.

.06

I have the time that is needed to
participate in self-paced continuing
education programs de livered using
computers.

.16

I have the financial resources that are
needed to participate in self-paced
continuing education programs delivered
using computers.

.61*

.15

-.02

.68*

.43

.04

Delivering continuing education programs
using self-paced computer-mediated
instruction is a good idea.

-.06

.73*

.10

.30

.72*

.18

My colleagues encourage participation in
self-paced continuing education programs
delivered using computers.

Continued on the next page

98

Table 10 (Continued)
Factor Pattern
1
.81*

.65*

.05

.75*

.70*

2
.07

-.20

.75*

.14

-.15

3
.00

.28

-.01

-.10

.20

Factor Structure
1
.84*

.57*

.41

.81*

.64*

2
.45

.14

.77*

.49

.20

3

Questionnaire Item

.06

I am willing to take self-paced continuing
education courses delivered using
computers.

.30

I have the equipment that I would need to
participate in self-paced continuing
education programs delivered using
computers.

.09

Individuals who influence my behavior
think using self-paced computer-mediated
instruction for continuing education is a
good idea.

-.04

I would use self-paced educational
programs delivered using computers if I
had access to them.

.22

If offered the chance to take a self-paced
course that was of interest to me and that
was delivered using a computer, I am
confident that I would be able to complete
it.

* Values with a significant loading of .50 or greater.

The factor pattern loadings represent the unique contribution that each factor
makes to the variance of the observed variables, and the factor structure loadings
represent the correlations between the variables and common factors (Hatcher, 1994).
Whereas it is important to review both, as suggested by Hatcher (1994) the factor pattern
loadings were used to make the final determination of items loading on each factor.
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Prior to creating subscale scores, scale consistency was assessed by calculating
Cronbach coefficient alpha. Internal consistency estimates were .90, .85, and .81 for
Attitude, Subjective Norm, and Perceived Behavioral Control, respectively.
Composite Score Development and Researcher Defined Variables
Subscale scores were created for each construct based on the items identified in
the factor analysis. Twelve items were identified as representing Attitude. Observations
with missing values (N= 32) were inspected, and items with only one missing value
(N=19) were retained. A subscale score for observations with all 12 items completed
(N=468), or with only one missing value (N= 19), were developed by calculating the
average of the available scores. The Attitude variable (N=487) had a mean of 2.22 and a
SD of .46. Five items were identified as representing Subjective Norm. Observations
with missing values (N= 73) were inspected, and items with only one missing value
(N=31) were retained. Subscale scores for observations with all 5 items completed
(N=427), or with only one missing value (N= 31), were developed by calculating the
average of the available scores. The Subjective Norm variable (N=458) had a mean of
1.74 and a SD of .52. Two items were identified as representing Perceived Behavioral
Control. Subscale scores for observations with both items complete (N=479) were
developed by calculating the average of these two scores. The Perceived Behavioral
Control variable (N=479) had a mean of 1.69 and a SD of .67.
Ajzen (2002b) suggests measuring variables using multiple questions in different
formats to improve the reliability of survey items. Therefore, multiple item formats were
developed in this survey to assess Intention, Behavior, and Continuing Education
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Behavior. The survey statements used to determine Intention included items 22, 23 and
24a (see Appendix K for a copy of the survey). The internal consistency of these three
items was measured using Cronbach’s Alpha and found to be .69.
To determine the level of Intention each respondent had toward participation in
continuing education using computer mediated instruction, a two-step process was
implemented. First, a perception score was determined by averaging the data from
respondents for survey items 22 and 23. This step provided a score, ranging from a
minimum of 0 to a maximum of 3, which represented each respondent’s perception of
continuing education using computer-mediated instruction. The second step in this
process was to develop a willingness score from survey item 24a. If respondents reported
a willingness to participate in any of the options listed in survey item 24a, they were
considered to be willing to participate in continuing education using computer mediated
instruction. This procedure provided a score of 0 for all respondents who did not indicate
a willingness to participate in any of the options noted in survey item 24a, and a score of
1 for respondents who did indicate a willingness to participate in one or more of the
options.
The level of Intention was determined by combining the perception score and the
willingness score for each respondent. Individuals with a willingness score of 0, or a
perception score of less than 1, received an assigned Intention value of 0, representing No
Intention. Respondents who indicated a willingness to participate (i.e., a willingness
score of 1), and who had a perception score between 1 and 1.9, were assigned an
Intention value of 1, representing Low Intention. Those respondents who indicated a
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willingness to participate (i.e., a willingness score of 1) and who had a perception score
between 2 and 2.9, were assigned a value of 2, representing a Moderate Intention level.
Finally, those respondents who indicated a willingness to participate (i.e., a willingness
score of 1) and who also had a perception score of 3 were assigned an Intention value of
3, representing a High Intention to undertake computer-mediated instruction. The results
from this recoding are presented in Table 11.

Table 11. Frequency and Percent for Recoded Variable Representing Intention
Variable

Frequency

Percent

No intention

45

9

Low intention

228

47

Moderate intention

167

34

High intention

48

10

Intention (N=488)

According to Ajzen (1988), the theory of planned behavior reverts to the theory
of reasoned action when a behavior is under the control of the individual. Therefore, a
proxy measure of the respondent’s behavior was determined based on the respondents’
previous participation in computer-mediated instructional programs, and their future
intention to participate in these programs. As such, all respondents identified as having a
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moderate or high intention to participate (see Levels of Intention in Table 10), and who
reported having previous participation in a computer-mediated program for both survey
items 24b and 27, were assigned a Behavior value of 1 representing a positive behavior.
All remaining ‘non-missing’ observations were assigned a Behavior value of 0. The
values derived for Behavior are presented in Table 12.

Table 12. Frequency and Percent for the Researcher-Developed Variable Representing
Behavior
Variable

Frequency

Percent

No Behavior

311

64

Behavior

175

36

Behavior (N=486)

Question 28 was combined with Behavior to determine Continuing Education
Behavior. Respondents with a Behavior of 1 and who reported having received credit of
some type were coded as 1 for Continuing Education Behavior. The remaining nonmissing observations were coded as 0. The values for this variable are presented in Table
13.
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Table 13. Frequency and Percent for the Researcher-Developed Variable Representing
Continuing Education Behavior
Variable

Frequency

Percent

No Continuing Education Behavior

366

76

Continuing Education Behavior

116

24

Continuing Education Behavior (N=482)

Between Groups Comparisons
Associations between variables were made by submitting variable pairs for
analysis using cross-tabulations with chi-square tests and analysis of variance (ANOVA).
When looking at the associations related specifically to Continuing Education Behavior,
statistically significant differences were seen between responders who had a positive
Continuing Education Behavior and those who had a negative Continuing Education
Behavior for the variables License or Certification (χ2 15.41, df=1, p < .05), Professional
Identity (χ2 16.06, df=5, p < .05), Current Employer (χ2 26.24, df=7, p < .05), Attitude
(F1,472 = 69.06; p < .05), Subjective Norm (F1,446 = 29.12; p < .05), and Perceived
Behavioral Control (F1,463 = 65.28; p < .05). When analyzing the relationship between
the independent variables (Intention, Behavior, and Continuing Education Behavior) and
Age and Gender, few statistically significant associations emerged. The association
between Age and the independent variables reached statistical significance only as it
related to Attitude. ANOVA revealed that Age had a statistically significant association
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with Attitude (F7, 467 = 2.46; p < .05). Tukey’s HSD test indicated that respondents age
29 and younger and respondents age 35 to 39 had higher Attitude scores than individuals
age 60 and over (.38 and .34, respectively, p < .05). The results for Gender were not
statistically significance for any associations studied.
When looking at the associations between License/Certification and the
independent variables, statistically significant findings were discovered for Attitude,
Intention, Behavior, and Continuing Education Behavior. ANOVA revealed that
License/Certification had a statistically significant association with Attitude, (F1, 482 =
16.74; p < .05). Tukey’s HSD test indicated that respondents with a license or
certification had a .18 higher score for Attitude (p < .05) than respondents who do not
hold a license or certification. A chi-square test showed a statistically significant
association between License/Certification and Intention (χ2 18.77, df=3, p < .05), with
51% (N=145) of license or certification holders reporting a moderate Intention or higher,
whereas only 32% (N=57) of their non-licensed counterparts reported similar Intentions.
Significant associations were also noted for License/Certification and Behavior (χ2 9.59,
df=1, p < .05) and for License/Certification and Continuing Education Behavior (χ2
15.41, df=1, p < .05). In both associations, a greater percentage of respondents with a
license or certification had positive Behaviors.
Participants were asked where they would be most likely to take a computermediated program (Take). Responses to this variable showed a statistically significant
association with both Attitude and Behavior. ANOVA revealed that Take had a
statistically significant association with Attitude (F2, 464 = 6.57; p < .05). Tukey’s HSD
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test indicated that individuals most likely to take a course at work had an Attitude score
.18 higher than individuals taking a course from home (p < .05) and .14 higher than
individuals taking from both home and work (p < .05). The association between Take
and Behavior reached statistical significance (χ2 6.20, df=2, p < .05). For respondents
reporting they would take a computer-mediated course at home or work, 43% (N=85) had
a positive Behavior, whereas 38% of those reporting they would take the course at work
had a positive Behavior, and 29% of those reporting they would take the course at home
had a positive Behavior.
Level of Education (Education) had significant associations with all independent
variables except Continuing Education Behavior. ANOVA revealed that Education was
statistically significantly associated with Attitude (F4, 479 = 2.73; p < .05), Subjective
Norm (F4,450 = 3.52; p < .05), and Perceived Behavioral Control (F4,470 = 2.81; p < .05).
Tukey’s HSD test showed that the differences between both Education and Attitude, and
Education and Subjective Norm, were among respondents with a master’s degree and a
doctoral degree, with individuals possessing a master’s degree having a .14 higher
Attitude score (p < .05) and a .16 higher Subjective Norm score (p < .05). Tukey’s HSD
test indicated the differences between Education and Perceived Behavioral Control were
between respondents who were doctoral candidates and those who had doctoral degrees.
Doctoral candidates had a .42 higher Perceived Behavioral Control score than
respondents with a doctoral degree (p < .05). The associations between Education and
Behavior, and Intention and Behavior, showed statistical significance (χ2 12.49, df=4, p <
.05 and χ2 345.14, df=3, p < .05, respectively). A positive Behavior was seen in 32% of
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respondents holding a bachelors degree, 33% of those with some graduate school, 43% of
those with a master’s degree, 31% of doctoral candidates, and 26% of those with doctoral
or professional degrees. An association between Intention and Behavior was expected
since the Intention variable was used to derive the Behavior variable.
Professional Identity had statistically significant associations with Subjective
Norm, Intention, Behavior, and Continuing Education Behavior. ANOVA revealed that
Professional Identity had a statistically significant association with Subjective Norm (F9,
396

= 2.74; p < .05). Tukey’s HSD test showed school health educators to have a higher

Subjective Norm score than both health education researchers (.54, p < .05) and
university/college teaching faculty (.56, p < .05). The associations between Professional
Identity and Intention, Behavior, and Continuing Education Behavior showed statistically
significant findings (χ2 22.38, df=5, p < .05; χ2 22.62, df=5, p < .05; and χ2 16.06, df=5, p
< .05, respectively). When looking at Intention, university/college administrators had the
highest percentage of individuals with a positive Intention (58%), followed by patient
health educators (54%), community/public health educators (49%), school health
educators (49%), health education researchers (33%), and university/college teaching
faculty (25%). The association between Professional Identity and Intention showed that,
50% of university/college administrators, 47% of school health educators, 46% of patient
health educators, 39% of community/public health educators, 29% of health education
researchers, and 16% of university/college teaching faculty had a positive Behavior. For
Professional Identity and Continuing Education Behavior, 46% of patient health
educators, 39% of university/college administrative faculty, 33% of school health
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educators, 24% of community/public health educators, 15% of health education
researchers, and 13% of university/college teaching faculty had a positive Continuing
Education Behavior.
Professional Role had a significant association with Subjective Norm, Perceived
Behavioral Control, Intention, and Behavior. ANOVA revealed that Professional Role
had a statistically significant association with Subjective Norm (F6,408 = 3.91; p < .05),
and Perceived Behavioral Control (F6,428 = 2.25; p < .05). Tukey’s HSD test showed
respondents reporting both administrative and direct service delivery had a higher
Subjective Norm score than respondents reporting administrative duties (.20, p < .05) and
researchers (.29, p < .05). Also, respondents reporting a primary role of health education
service delivery had a higher mean score (.29, p < .05) than respondents reporting both
administrative and teaching responsibilities. The association between Professional Role
and Intention was statistically significant (χ2 37.07, df=18, p < .05), with direct service
providers (61%) and responders with administrative roles (59%) having the highest
percentage of individuals with a positive Intention, and researchers (18%) having the
lowest percentage. The association between Professional Role and Behavior was
statistically significant (χ2 18.52, df=6, p < .05), with 49% of direct service providers and
42% of administrators having a positive Behavior.
Finally, Current Employer had statistically significant associations with all
independent variables. ANOVA revealed that Current Employer was statistically
significantly related to Attitude (F16, 442 = 2.22; p < .05), Subjective Norm (F16,414 =
2.87; p < .05), and Perceived Behavioral Control (F16, 434 = 1.83; p < .05). Tukey’s HSD
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test showed that respondents working in a hospital setting had higher Subjective Norm
scores than respondents working in a college or university setting (.44, p < .05) and
respondents working in non-hospital health care facilities (.73, p < .05). Also, hospital
workers had higher Perceived Behavioral Control scores than college or university
workers (.47, p < .05), state health department workers (.60, p < .05), and state education
department workers (1.45, p < .05). The associations between Current Employer and
Intention, Current Employer and Behavior, and Current Employer and Continuing
Education Behavior all were statistically significant (χ2 34.30, df=7, p < .05; χ2 34.85,
df=7, p < .05; and χ2 26.24, df=7, p < .05, respectively). The highest percentages of
respondents with positive Intention were seen in hospital employees (77%) and insurance
companies/managed care organizations (69%), whereas the lowest in local health
departments (38%) and universities/colleges (33%). The highest percentages of
respondents with positive Behavior were seen working in hospitals (68%) and federal
government agencies (56%), and the lowest in colleges or universities (26%) and local
health departments (27%). Similar results were seen for Continuing Education Behavior.
The patterns of statistically significant bivariate associations highlighted above
and summaries of the cross-tabulations and chi-square test results for Continuing
Education Behavior are summarized in Table 15. A summary of the cross-tabulations
and chi-square test results for Behavior can be found in Appendix Q.
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Table 14. Summary of Significant Bivariate Associations: Respondent Characteristics
by Independent Variables
Respondent
Characteristic

Independent Variables
Attitude

Subjective
Norm

Perceived
Behavioral
Control

Intention

Behavior

Continuing
Education
Behavior

*

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

License/
Certification

*

NS

NS

**

**

**

Location for
taking CME

*

NS

NS

NS

**

NS

Highest Level
of Education

*

*

*

**

**

NS

Professional
Identity

NS

*

NS

**

**

**

Professional
Role

NS

*

*

**

**

NS

*

*

*

**

**

**

NS

*

NS

NS

NS

NS

Age
Gender

Current
Employer
Number of
Professional
Organizations

* p < .05 for ANOVA
** p < .05 for Chi-Square
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Table 15. Respondent Characteristics by Continuing Education Behavior

Continuing Education Behavior
Overall

Behavior
Absent

Behavior
Present

χ2

0.18

Age
29 and Under

13% (N=62)

9% (N=44)

4% (N=18)

30-34

13% (N=59)

10% (N=47)

3% (N=12)

35-39

15% (N=71)

12% (N=57)

3% (N=14)

40-44

12% (N=55)

9% (N=43)

3% (N=12)

45-49

14% (N=66)

9% (N=44)

5% (N=22)

50-54

16% (N=74)

13% (N=62)

3% (N=12)

55-59

12% (N=56)

8% (N=38)

4% (N=18)

60 and over

6% (N=27)

5% (N=22)

1% (N=5)
0.60

Gender
Male

19% (N=90)

15% (N=71)

4% (N=19)

Female

81% (N=388)

61% (N=291)

20% (N=97)
15.41*

License/
Certification
Yes

63% (N=301)

44% (N=211)

19% (N=90)

No

37% (N=178)

32% (N=153)

5% (N=25)

Continued on next page
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Table 15 (continued)
Continuing Education Behavior
Overall

Behavior
Absent

Behavior
Present

χ2

3.83

Location for taking
CME
Home

28% (N=130)

21% (N=99)

7% (N=31)

Work

29% (N=135)

23% (N=108)

6% (N=27)

Both Home and
work

43% (N=198)

30% (N=140)

13% (N=58)

6.80

Highest Level of
Education
Bachelors

7% (N=34)

5% (N=26)

2% (N=8)

Some graduate
school

4% (N=18)

3% (N=14)

1% (N=4)

Masters degree

50% (N=238)

36% (N=170)

14% (N=68)

Doctoral candidate

5% (N=26)

4% (N=20)

1% (N=6)

Doctorate or
professional degree

34% (N=162)

28% (N=134)

6% (N=28)

Continued on next page
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Table 15 (Continued)
Continuing Education Behavior
Overall

Behavior
Absent

Behavior
Present

16.06*

Professional
Identity
Community/public
health educator

50% (N=201)

38% (N=153)

12% (N=48)

School health
educator

4% (N=15)

2% (N=10)

1% (N=5)

Patient educator

3% (N=13)

2% (N=7)

1% (N=6)

Health education
researcher

12% (N=47)

10% (N=40)

2% (N=7)

Univ/College
teaching faculty

26% (N=106)

23% (N=92)

3% (N=14)

6% (N=23)

3% (N=14)

2% (N=9)

Univ/college
administrative
faculty

χ2

Continued on next page
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Table 15 (continued)
Continuing Education Behavior
Overall

Behavior
Absent

Behavior
Present

χ2

9.63

Professional Role
Administrative

22% (N=94)

15% (N=67)

6% (N=27)

Service delivery

13% (N=55)

8% (N=37)

4% (N=18)

Teaching

15% (N=66)

12% (N=51)

3% (N=15)

Administrative and
service delivery

18% (N=80)

14% (N=60)

5% (N=20)

Administrative and
teaching

15% (N=67)

12% (N=52)

3% (N=15)

Service delivery and
teaching

4% (N=18)

3% (N=15)

1% (N=3)

Research

13% (N=56)

11% (N=50)

1% (N=6)

Continued on next page
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Table 15 (continued)
Continuing Education Behavior
Overall

Behavior
Absent

Behavior
Present

26.24*

Current Employer
College or
University

χ2

47% (N=194)

39% (N=160)

8% (N=34)

Hospital

7% (N=31)

3% (N=14)

4% (N=17)

Non-hospital health
care facility

3% (N=14)

2% (N=10)

1% (N=4)

Insurance
company/MCO

3% (N=13)

2% (N=7)

1% (N=6)

Local health
department

11% (N=45)

9% (N=36)

2% (N=9)

State health
department

9% (N=36)

7% (N=28)

2% (N=8)

Federal government
agency

10% (N=42)

7% (N=28)

3% (N=14)

Non profit health
education
organization

9% (N=39)

7% (N=29)

2% (N=10)

Note. Due to rounding, total percent may not equal 100. Response items with expected
counts less than 5 were removed.
* p<.05.
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Further examination of associations involving Attitude, Subjective Norm,
Perceived Behavioral Control, Behavior, and Continuing Education Behavior showed
statistically significant findings for Attitude and Behavior (F1, 475 = 96.67; p < .05),
Attitude and Continuing Education Behavior (F1, 472 = 69.06; p < .05), Subjective Norm
and Behavior (F1, 449 = 58.64; p < .05), Subjective Norm and Continuing Education
Behavior (F1, 446 = 29.12; p < .05), Perceived Behavioral Control and Behavior (F1, 467 =
70.65; p < .05), and Perceived Behavioral Control and Continuing Education Behavior
(F1, 463 = 65.28; p < .05). For statistically significant associations, Tukey’s HSD test
showed that respondents with a positive Behavior (N=173) had a mean score for Attitude
of 2.48, whereas respondents with a negative Behavior (N=304) had a mean Attitude
score of 2.08 (p < .05). Also, respondents with a positive Continuing Education Behavior
(N=116) had a mean score for Attitude of 2.52, whereas respondents with a negative
Continuing Education Behavior (N=358) had a mean Attitude score of 2.13 (p < .05).
Tukey’s HSD test performed on Subjective Norm showed positive Behavior respondents
(N=167) to have a mean Subjective Norm score 0.36 higher (p < .05) than negative
Behavior respondents (N=284). Additionally, positive Continuing Education Behavior
respondents (N=114) had a mean Subjective Norm score 0.26 higher (p < .05) than
negative Continuing Education Behavior respondents (N=351). Finally, Tukey’s HSD
test for Perceived Behavioral Control showed positive Behavior respondents (N=172) and
positive Continuing Education Behavior respondents (N=114) had higher mean Perceived
Behavioral Control scores (0.51, and 0.56, respectively) than their negative Behavior
counterparts (N= 297, and N=351, respectively).
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Multivariate Models
The dependent variable (Continuing Education Behavior) for the study was
measured dichotomously; therefore, logistic regression was employed for multivariate
analysis. Initially, each independent variable (Attitude, Subjective Norm, Perceived
Behavioral Control, and Intention) was entered into a logistic model independently, and
for all variables, statistically significant associations were identified. Next, a control
model was analyzed. This control model included the variables for Gender, Age,
License/Certification, and Education Level, and it was found to be statistically
significantly associated with Continuing Education Behavior (Wald Chi-Square = 16.53,
p < .05). Finally, Box-Tidwell transformations for continuous variables and tolerances
for all variables were assessed. Natural log terms entered into the logistic equations were
not statistically significant; therefore, the assumption of linearity between the logits for
the independent variables and the dependent variable was not violated. Also, the
tolerance values ranged from .57 to .86 signifying that assumptions related to
multicollinearity had not been violated.
The research questions were answered using three logistic regression models.
Model 1, the full model, was represented by the equation: behavior = control variables +
attitude + subjective norm + perceived behavioral control + intention. Over all, this
model was statistically significant (Wald Chi-Square = 86.12, p < .05), with one control
variable (License/Certification) and two independent variables (Perceived Behavioral
Control and Intention) having individually statistically significant odds ratios. Attitude
and Subjective Norm were not statistically associated with Continuing Education
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Behavior in this model. See Table 16 for the model odds ratios and 95% confidence
intervals.
Table 16. The Effect of Attitude, Subjective Norm, Perceived Behavioral Control,
Intention and the Control Variables on Continuing Education Behavior (Model 1)
Variable

OR

95% CI

Male

1.00

--

Female

.69

(.29, 1.61)

Age (Birth)

1.00

(.97, 1.03)

Yes

1.00

--

No

.46

(.22, .96)

Significant

Control Variables
Gender

License/Certification

*

Degree
Bachelors

1.00

Masters

.92

(.35, 2.43)

Ph.D.

1.05

(.63, 1.33)

Attitude

1.53

(.63, 1.33)

Subjective Norm

.62

(.29, 1.33)

Perceived Behavioral Control

2.24

(1.35, 3.73)

*

Intention

12.80

(6.61, 24.78)

*

Note: * indicates p < .05.
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Model 2 was represented by the equation: behavior = control variables + attitude
+ subjective norm + perceived behavioral control. Overall, this model was statistically
significant (Wald Chi-Square = 71.77, p < .05), with one control variable
(License/Certification) and two independent variables (Attitude and Perceived Behavioral
Control) having individually significant odds ratios. Subjective Norm was not
statistically associated with Continuing Education Behavior in this model. See Table 17
for the model odds ratios and 95% confidence intervals.
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Table 17. The Effect of Attitude, Subjective Norm, Perceived Behavioral Control, and
the Control Variables on Continuing Education Behavior (Model 2)
Variable

OR

95% CI

Male

1.00

--

Female

.76

(.37, 1.57)

Age (Birth)

.99

(.96, 1.01)

Yes

1.00

--

No

.46

(.25, .84)

Significant

Control Variables
Gender

License/Certification

*

Degree
Bachelors

1.00

Masters

1.03

(.44, 2.41)

Ph.D.

.84

(.32, 2.20)

Attitude

6.00

(2.92, 12.32)

Subjective Norm

1.24

(.67, 2.26)

Perceived Behavioral Control

3.06

(2.03, 4.62)

Note: * indicates p < .05.

120

*

*

Model 3 was the same as the equation in Model 2; however, its application was
applied to a subset of the total dataset where intention was positive. Overall, this model
was statistically significant (Wald Chi-Square = 21.23, p < .05), with one control variable
(License/Certification) and one independent variable (Perceived Behavioral Control)
having statistically significant odds ratios. Attitude and Subjective Norm were not
statistically associated with Continuing Education Behavior in this model. See Table 18
for the model odds ratios and 95% confidence intervals.
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Table 18. The Effect of Attitude, Subjective Norm, Perceived Behavioral Control, and
the Control Variables on Continuing Education Behavior for Respondents with a Positive
Intention (Model 3)
Variable

OR

95% CI

Male

1.00

--

Female

.80

(.33, 1.95)

Age (Birth)

.99

(.96, 1.02)

Yes

1.00

--

No

.46

(.22, .95)

Significant

Control Variables
Gender

License/Certification

*

Degree
Bachelors

1.00

Masters

1.18

(.44, 3.19)

Ph.D.

1.23

(.38, 3.96)

Attitude

1.76

(.69, 4.47)

Subjective Norm

.54

(.24, 1.20)

Perceived Behavioral Control

2.78

(1.66, 4.64)

Note: * indicates p < .05.
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Likelihood ratio tests were used to determine the relative importance of each
independent variable in both Model 1 and Model 2. In Model 1, Intention, Perceived
Behavioral Control, and Subjective Norm were found to be statistically significant
contributors to the predictive power of the model. The differences between the -2 log
likelihoods were 95.21, 13.27, and 10.53, respectively. In Model 2, Perceived Behavioral
Control, Attitude, and Subjective Norm were all found to have predictive power. The
differences between the -2 log likelihoods were 37.76, 27.22, and 13.87, respectively.
The first study question was: What is the association between health educators’
perceived behavioral control related to using computer-mediated continuing education
programs and their behavior related to computer-mediated education? Model 2 was
used to test the hypothesis that an association exists between perceived behavioral control
and behavior related to computer-mediated education. The 95% confidence interval
around the odds ratio for Perceived Behavioral Control (2.03, 4.62) did not include the
value 1.0, so Perceived Behavioral Control was considered to be associated with
Continuing Education Behavior (odds ratio = 3.06, p < .05). Moreover, individuals
reporting positive levels of Perceived Behavioral Control were three times more likely to
have a positive Behavior.
The second study question was: What is the association between health
educators’ attitudes related to using computer-mediated continuing education programs
and their behavior related to computer-mediated education? Model 2 was used to test
the hypothesis that an association exists between attitudes and behavior related to
computer-mediated education. The 95% confidence interval around the odds ratio for
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Attitude (2.92, 12.32) did not include the value 1.0, so Attitude was considered to be
associated with Continuing Education Behavior (odds ratio = 6.00, p < .05). Moreover,
individuals reporting a positive Attitude were six times more likely to have a positive
Behavior.
The third study question was: What is the association between health educators’
subjective norms related to using computer-mediated continuing education programs and
their behavior related to computer-mediated education? Model 2 was used to test the
hypothesis that an association exists between Subjective Norm and Continuing Education
Behavior related to computer-mediated education. The 95% confidence interval around
the odds ratio for Subjective Norm (.67, 2.26) included the value 1.0, so Subjective Norm
was not considered to be statistically associated with Continuing Education Behavior.
Since the likelihood ratio tests determined Subjective Norm to be a statistically
significant contributor to the predictive power of the logistic model, additional
investigation related to Subjective Norm was undertaken using logistic analysis modeling
of Subjective Norm, Subjective Norm and Attitude, and Subjective Norm and Perceived
Behavioral Control, and included all control variables. A statistically significant odds
ratio was identified in the relationship between Subjective Norms and Behavior. This
odds ratio was reduced in magnitude but remained statistically significant when
Perceived Behavioral Control was added to the model and no longer continued to be
statistically significant when Attitude was added to the model. This pattern indicates that
Subjective Norm is fully mediated through both Perceived Behavioral Control and
Attitude, with the strongest mediator being Attitude.
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The fourth study question was: Do health educators’ intentions to use computermediated continuing education programs mediate the association between perceived
behavioral control, attitudes, and subjective norms and their behavior related to
computer-mediated education? This mediating effect was tested by making comparisons
between the values associated with the predictor variables in Model 1 and Model 2.
Statistically significant odds ratios (determined based on the 95% confidence interval
around the odds ratio) identified in Model 2, but found not to be statistically significant in
Model 1, were considered to be completely mediated by intentions. Statistically
significant odds ratios identified in Model 2 that decreased, but continued to remain
statistically significant, were considered to be partially mediated by intentions.
Starting with Perceived Behavioral Control, the confidence limits for the odds
ratio estimates in both Model 2 and Model 1 did not include the value 1.0, so Perceived
Behavioral Control was determined to have a statistically significant effect in both
models. A comparison of the odds ratio in Model 2 (3.06) with the odds ratio in Model 1
(2.24) suggests that Perceived Behavioral Control is partially mediated by Intention.
When looking at Attitude, the confidence limits for the odds ratio estimates in Model 2
were statistically significant; however, those in Model 1 were not. Therefore, Attitude
was considered to be fully mediated by Intention. Finally, the confidence limits for the
odds ratio estimates for Subjective Norm were not statistically significant in either Model
1 or Model 2. In addition to its mediating effects, the 95% confidence interval around the
odds ratio for Intention (6.61, 24.78) showed a direct association between Intention and
Continuing Education Behavior (odds ratio = 12.80, p < .05). Intention was the largest,
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direct predictor of Behavior, with individuals having positive Intentions nearly 13 times
more likely to have a positive Behavior than individuals having negative behaviors.
The fifth study question was: For individuals with a positive intention to use
computer-mediated instruction, what characteristics studied help differentiate between
those who have previously used this learning medium and those who have not? Model 3
was used to test this hypothesis by applying Model 2 to a subset of individuals who
expressed a positive Intention (> 2) toward using computer-mediated instruction
(N=215). Among respondents with a positive Intention, Perceived Behavioral Control
was the only independent variable to be statistically significant, and License/Certification
was the only control variable to show a statistically significant effect in this model.
Further examination of the subset of respondents who had a positive Intention
toward computer-mediated instruction (N=215) revealed characteristics that
differentiated between individuals who had previously participated in computer-mediated
continuing education from those who had not. Chi-square tests were used to identify
associations between the study variables and Continuing Education Behavior. For this
group, none of the respondent characteristic variables were statistically associated with
Continuing Education Behavior. Chi-square tests between Barriers and Continuing
Education Behavior were statistically significant for Lack of Programs (χ2 12.36, df=3,
p=.01); Lack of Relevant Topics for Programs (χ2 7.96, df=3, p=.05); and Lack of
Technical Support for Programs (χ2 10.35, df=3, p=.02).
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Chapter Five: Discussion

The purpose of this study was to investigate the relationship between health
educators’ perceptions toward computer-mediated instruction in continuing education and
their use of this continuing education practice. Although the term health educator has
been used throughout the previous chapters, this term was used with the operational
definition of individuals who were listed in the 2002-2003 SOPHE membership
directory. Individuals from diverse backgrounds who study health behavior, health
promotion, health education, and other related areas hold membership in the SOPHE
organization. Additionally, SOPHE publishes two premier journals, Health Education
and Behavior and Health Promotion Practice. As such, for the purpose of the discussion,
the terms health education and health promotion professionals will be used to more
accurately reflect the diversity within the SOPHE membership. Five-hundred and four
health education and health promotion professionals responded to a request to complete
an online questionnaire developed by the researcher to address this issue. As suggested
by Ajzen (2002b) all questions related to the dependent and independent variables were
specific to continuing education using computer-mediated instruction. Logistic
regression was used to investigate the associations involving Attitudes, Subjective Norm,
Perceived Behavioral Control, Intention, and Continuing Education Behavior. The four
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sections in this chapter include a summary of the research findings, study considerations,
practical implications, and future directions.
Summary
Hypotheses related to five research questions were tested. Each research question
is listed, followed by a summary of the findings. For each question, the results presented
controlled for age, gender, license or certification, and education level in multivariate
models.
What is the association between health educators’ perceived behavioral control
related to using computer-mediated continuing education programs and their behavior
related to computer-mediated education? Health educators’ levels of perceived
behavioral control were associated with their behavior related to using computermediated instruction for continuing education. Compared to individuals with low
perceived behavioral control scores, those with high scores were three times more likely
to have participated previously in computer-mediated instruction and to be willing to
repeat the behavior in the future. These data suggest that individuals with a positive
feeling of control over their ability to use computer-mediated instruction for continuing
education are more likely to participate in continuing education through this mode of
instruction.
What is the association between health educators’ attitudes related to using
computer-mediated continuing education programs and their behavior related to
computer-mediated education? Health educators’ attitudes were associated with their
behavior related to using computer-mediated instruction for continuing education.
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Compared to individuals with negative attitudes, those with positive attitudes toward
computer-mediated continuing education programs were six times more likely to have
participated previously in computer-mediated instruction and to be willing to repeat the
behavior in the future. These data suggest that individuals with a positive attitude toward
using computer-mediated instruction for continuing education are more likely to
participate in continuing education using this mode of instruction.
What is the association between health educators’ subjective norms related to
using computer-mediated continuing education programs and their behavior related to
computer-mediated education? Health educators’ subjective norm was not directly
associated with their behavior related to using computer-mediated instruction for
continuing education. Although, health educators’ interactions with other individuals and
with professional organizations does not have a unique effect on continuing education
behavior, it may influence their attitudes toward participating in continuing education
using computer-mediated instruction as well as their perception of perceived behavioral
control. Subjective Norm is also a significant contributor to the predictive power of the
model. As such, understanding the social interactions related to computer-mediated
instruction remains important to consider.
Do health educators’ intentions to use computer-mediated continuing education
programs mediate the association between perceived behavioral control, attitudes, and
subjective norms and their behavior related to computer-mediated education? The
association between health educators’ attitudes toward computer-mediated instruction
and their behavior related to the practice was mediated by their intention to participate.
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Intention also partially mediated the association between health educators’ feelings of
perceived behavioral control and their behavior related to using computer-mediated
instruction for continuing education. These data suggest that for health educators,
perceptions related to attitude toward continuing education using computer-mediated
instruction influences their intentions to use this mode of instruction for continuing
education. This influence impacts behavior indirectly, but attitudes related to continuing
education using computer-mediated instruction do not have a direct effect on actual use
of this mode of instruction for continuing education. Conversely, health educators’
perceived behavioral control had both direct and indirect effects on computer-mediated
continuing education behavior. Perceived behavior control influences intention to use
computer-mediated instruction for continuing education which, in turn, affects behavior.
In addition, perceived behavioral control has a non-mediated, direct effect on behavior.
Overall, intention to participate in computer-mediated continuing education programs
was the strongest predictor of the behavior, with individuals having a positive intention
being almost 13 times more likely to participate in continuing education by this mode of
instruction.
For individuals with a positive intention to use computer-mediated instruction,
what characteristics studied help differentiate between those who have previously used
this learning medium and those who have not? When studying the subset of individuals
with a positive intention toward computer-mediated instruction for continuing education,
health educators’ perceived behavioral control was found to be associated with their
behavior. Compared to individuals in this group who reported low levels of perceived
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behavioral control, those with high perceived behavioral control levels were nearly three
times more likely to participate in computer-mediated continuing education programs.
These data suggest that for individuals who have a positive intention to engage in
computer-mediated continuing education programs, those who have positive feelings of
perceived behavioral control are more likely to participate in continuing education
through this mode of instruction than persons having negative feelings of perceived
behavioral control. Additional characteristics distinguishing between users and non-users
of computer-mediated continuing education among health educators with a positive
intention included the presence of a license or certification, a perception of a lack of
programs or a lack of relevant topics for programs, and the availability of technical
support for computer-mediated programs.
Overall, the results of this study suggest that the theory of planned behavior is a
good fit for studying computer-mediated instruction for continuing education among
health educators and health promotion professionals. A graphical representation of this
relationship is depicted in the following figure.
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Figure 1. The Relationship of the Theory of Planned Behavior Constructs in this Study
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As expected, based on discussions related to this theory (Ajzen, 1988, 2001,
2002b; Davis, et al., 1989; Mathieson, 1991; Taylor & Todd, 1995a), Intention was the
strongest predictor of Continuing Education Behavior. Moreover, the effects of Attitude
on Continuing Education Behavior were fully mediated by Intention, and Perceived
Behavioral Control had both a direct effect and an indirect effect (mediated through
Intention) on Continuing Education Behavior. Although Subjective Norm was not found
to have a direct effect on Intention, it contributed significantly to the predictive power of
the model.
The Subjective Norm construct as it relates to the theory of planned behavior
model fit has been shown by some researchers investigating computer use to influence
behavioral intention (Taylor & Todd, 1995a), whereas other researchers have not found
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this relationship (Davis, et al., 1989; Mathieson, 1991). Reasons suggested for previous
non-significant findings include weakness in the psychometric properties of the scale, the
individual nature of the computer-mediated activity, a self-report of a behavior instead of
a direct observation, and the presence of a true organizational setting (Davis, et al., 1989;
Taylor & Todd, 1995a). In this study, the psychometric properties for the subjective
norm construct were not as strong as the other study constructs. The review panel gave
lower average scores to the items combined for this construct, and two of the items had
only moderate percent agreement scores for test-retest reliability. Additionally, the
behavior studied was an individual rather than an organizational behavior, it was selfreported rather than directly observed, and it did not occur in a single organization. One
additional consideration for subjective norm not having a statically significant direct
effect on intention or behavior is to consider the diffusion process. Rogers (1995)
suggests that over time, different factors affect the decision to adopt an innovation.
When considering the diffusion of computer-mediated continuing education programs for
continuing education, subjective norm may not currently have a direct effect, but the
contribution of this relationship may evolve over time.
When looking at computer equipment and skills, although all respondents were
required to have access to a computer and the Internet for participation in the study, they
also reported the strongest agreement with statements related to confidence using
computer-mediated continuing education programs and with having the skills and
equipment needed to complete computer-mediated programs. Interestingly, these items
were originally constructed by the researcher to measure Perceived Behavioral Control;
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however, results from the factor analysis loaded these items on the Attitude factor. The
loading of these items on the Attitude factor is supported by the decomposed theory of
planned behavior model tested by Taylor and Todd (1995a). In this model, the Attitude
variable is further broken down to include Ease of Use, Perceived Usefulness, and
Compatibility. These variables could be used to describe the items discussed above.
Practical Implications
This research identified areas that might need to be addressed if health education
and health promotion professionals are to be persuaded to use computer-mediated
instruction for continuing education. These results can be applied to the development and
implementation of programs, as well as the marketing of existing opportunities.
Implications from this project specifically target individuals who have a positive
intention toward computer-mediated instruction for continuing education but have never
participated in a computer-mediated program.
Measuring on a scale from 0, signifying no barrier, to 3, signifying a significant
barrier, the highest mean score for a barrier was 1.6. Although this score suggests that no
barrier was a strong barrier, the ten top barriers reported by the entire group of
respondents included a perceived lack of time, a lack of programs, expense associated
with programs, lack of instructor interaction, lack of relevant program topics, lack of
access to information about programs, lack of social interaction, lack of release time from
formal work or employment, lack of professional networking, and lack of importance
placed on continuing education in current position. Noting the barriers that distinguish
between positive and negative continuing education behavior among individuals with a
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positive intention to participate in computer-mediated continuing education can provide
valuable insight. These barriers included a lack of programs, a lack of relevant program
topics, and a lack of technical support. Of these three barriers, a lack of programs and a
lack of relevant program topics both are part of the general barrier list and are important
to consider. Interestingly, although a lack of technical support was not one of the top ten
barriers, it was a barrier that distinguished between individuals with positive and negative
behaviors. As such, this barrier may play an important, unique role in moving health
educators from intention to action.
The results suggest that for health education and health promotion professionals
to engage in computer-mediated continuing education programs, more programs,
especially ones that address topics relevant to their current functioning, need to be created
and made readily available. Also, ensuring that appropriate technical support is available
to assist participants, and informing potential participants of the availability of this
technical assistance, may encourage more health educators and health promotion
professionals to follow through on their intentions to participate in computer-mediated
programs.
Interestingly, and not surprisingly, lack of time was listed as the leading barrier to
participation in computer-mediated continuing education among respondents.
Unfortunately, technology does not add hours to the day. Instead, it provides the
flexibility to squeeze educational tasks into already tight personal schedules. Jacqueline
Woods, Executive Director of the American Association of University Women (AAUW)
comments, “We need to deal with the time bind that all parents and older students face if
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we want to make the rhetoric of ‘lifelong learning’ for the ‘information economy’ a
reality” (AAUW, 2001, paragraph 3). As such, in addition to developing learning
opportunities, advocating for organization culture changes that allow workers to work
smarter, and not longer, is imperative. To further expend on this issue, lack of time was
the leading barrier for those individuals who were successful in finding time to respond to
the survey invitation. Common sense would suggest that lack of time may have been
even more of an issue for individuals who were not successful in finding time to
complete the survey.
The results of this survey suggest that gender does not have a statistically
significant impact on computer-mediated continuing education behavior. However, 82%
of the respondents were female, so a social significance may be present. A report from
AAUW suggests that sixty percent of online learners are over 25 and female (AAUW,
2001), with working mothers who are interested in continuing their education giving up
personal recreation time and sleep to be able to take online classes. These same
individuals report numerous benefits to continuing their education; however, they also
express anxiety about balancing the demands of work, family, and school (AAUW,
2001). Again, time becomes an important issue to consider. Additionally, identifying
and implementing practices to help maintain a positive mental health are key in helping
individuals cope with added responsibilities.
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Study Considerations
Limitations
One limitation of the study was the use of a proxy measure for Continuing
Education Behavior. Although the derivation of Continuing Education Behavior was
determined based on the theory of planned behavior and the theory of reasoned action
(Ajzen, 1988, 2001, 2002b; Ajzen & Fishbein, 1980) a stronger measure of Continuing
Education Behavior would be one in which actual behavior was assessed at a future point
in time.
The number of surveys returned exceeded the 373 minimum sample size
recommended in the power calculation, with a response rate of 40%. This response rate
is consistent with the findings of some online surveys (Fyfe, Leonard, Gelmi, Tassell, &
Strack, 2001; McDonald & Adam, 2003), higher than achieved in others (Crawford,
Couper, & Lamias, 2001; McDonald & Adam; Ranchhod, A. & Zhou, F., 2001; Sax,
Gilmartin, & Bryant, 2003), lower than achieved in a few studies (McDonald & Adam,
2003), and less than anticipated using the multiple follow-up delivery method (Dillman,
2000). Interestingly, the use of electronic mail sorting strategies by both individuals and
organizations may have decreased the number of electronic mail messages that actually
reached the intended recipient, a fact which if true would make the 40% response rate a
conservative estimate.
Participants in the pilot testing suggested that if the survey came from a
recognized individual or organization they may be more likely to complete it.
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Unfortunately, SOPHE was not successfully recruited to endorse the survey. Such an
endorsement may have helped improve the response rate.
Whereas agreement on the content validity as assessed by a review panel
indicated that the survey items measured the identified constructs, the agreement was not
strong. Additionally, whereas the test-retest reliability scores as measured by percent
agreement were adequate, the variability seen in the per-item correlations was greater.
This fact suggests that respondents continued to feel either positively or negatively
toward an item; however, the strength of their response varied. This point may be
interpreted to mean that the items measured are inherently unstable or the items could be
articulated better in writing.
Generalization of the study results is limited. A comparison of responders and
non-responders from the study population suggested little variation between the two
groups in terms of their selection of a special interest group. Thus, generalization to the
study population may be appropriate. Experts disagree over the extent to which
SOPHE’s membership represents the range of health promotion and education
practitioners; whereas some see SOPHE as having the widest range of practitioner
venues, other experts view SOPHE as somewhat unique, even elite among health
education professional groups. Thus, one must be cautions in concluding that similar
results would be obtained if the entire universe of health educators had been surveyed.
The results of this study may be biased toward health educators with more formal
or extensive professional preparation, and toward individuals who have access to the
Internet. Individuals who are eligible for membership and who choose to be a member of
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SOPHE often have advanced degrees. When considering health educators’ perceptions
and practices related to computer-mediated instruction in continuing education,
individuals with advanced degrees may be different from individuals with bachelors’
degrees. Also, within this group, only individuals with Internet access were able to
respond. Although individuals who do not have Internet access may be unlikely to
participate in computer-mediated instruction, the perceptions and practices of health
educators who have Internet access may not be representative of those who do not have
access.
Respondents were subjected to a forced-response scale. The qualitative
interviews suggested that most responders were likely to select a midpoint response, but
when prompted to think more in-depth about the question, they provided a non-midpoint
response. Bernard (2000) suggests that there is no best format when talking about odd
and even number of response categories. He writes further to say that whereas 10% of
respondents probably do fall in a midpoint response category, 30% of respondents select
this option if available (Bernard, 2000). Using a middle point also can pose difficulties
for analysis and interpretation of results (Pedhazur & Schmelkin, 1991). Therefore, the
midpoint response category was removed from the response scale. Whereas this action
forced respondents to think about the question, two individuals notified the researcher
that they selected not to complete the survey because they refused to be forced into
answering questions to which they did not have an answer. Three additional respondents
reported that their missing data were due to their not being able to answer the question,
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and one respondent reported that they did not think that their responses accurately
reflected their perceptions because they really felt neutrally about the item.
One final area of limitations includes the response categories for some of the
demographic items. Whereas the items measuring Professional Role, Professional
Identity, and Current Employer may provide some interesting insight, caution should be
used in their interpretation as the response categories were neither mutually exclusive nor
exhaustive. Health educators could benefit from continuing to refine these items and to
construct a better understanding of health education practice.
Strengths
The construction of the survey relied on existing literature, in-depth interviews,
input from learned professionals, field testing, and comments from the individuals
involved in each phase. Also, the development of the items was driven by the theory of
planned behavior. Davis, et al. (1989), suggested that the ability to generalize beyond the
study population may be enhanced because researchers, such as Ajzen and Fishbein
(1980), have reported extensive experience applying this theory to many different
populations under many different contexts. This attention to the survey development
process improved the design of the questionnaire and minimized the influence of method
effect.
The electronic delivery of the questionnaire improved data entry and helped guide
the research process. First, the data entry was completed by the respondents, so no data
entry errors were introduced during the research process. Also, multiple respondents sent
electronic messages or commented at the end of the survey that the questionnaire was
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easy to complete and well organized. No reports were received expressing concern over
the organization of the questionnaire.
Lessons Learned Related to Online Data Collection
The ability to collect data utilizing computer and Internet technologies has made
an important contribution to data collection efforts; however, recommended methods to
follow continue to emerge. This study followed the recommendation of Dillman (2000).
Although most of the strategies outlined by Dillman (2000) were easy to employ and
influenced survey delivery, a few deviations to the plan followed during this study may
improve the easy of delivery without adversely affecting study results. First, the
importance of password protecting the website to assure that the respondents were those
individuals invited to participate may not be necessary if respondent information is
collected for the purpose of follow-up removal. The methods used for this study required
participants to enter identifying information twice. Although website coding permits
passing from one web screen to another, this requires the use of cookies, and computers
can be configured to block cookies. As such, this practice can introduce many
difficulties, including respondents choosing not to proceed with responding to the survey.
Newer coding practices and the ability to more easily interact with databases could
improve the practice of password protecting a survey questionnaire without introducing
additional problems from passing potential respondents among different websites.
The timing of follow-up notifications also provides valuable insight into the
online survey process. Dillman (2000) suggests that the initial survey invitation follow
within two to three days of the pre-notification; however, he is less specific about the
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timing of the remaining follow up messages. For this project, the pre-notification was
delivered on a Wednesday, with the initial invitation delivered on the following Monday.
This timing allowed the first follow-up reminder to be sent within two to three days, and
still in the same week. Interestingly, a few individuals responded to the first follow-up
reminder with a message alerting the researcher that they were planning to complete the
survey over the weekend. For future online studies, this researcher will employ timing
that delivers the pre-notification message on a Monday and the initial invitation on the
following Wednesday. The first follow-up reminder would be delivered on the following
Tuesday. The remaining follow-ups would be delivered on different days of the week,
with at least on weekend between notifications.
In addition to the important information obtained through the data collection
effort, the online survey administration to colleagues provided a valuable networking
experience. Many individuals invited to participate in the survey responded to the
researcher personally, offering support, guidance, and chances for professional
discussion. Even individuals who chose not to complete the questionnaire provided
suggestions for future studies and interesting life stories. Although these discussions
came during a very busy data collection period, the researcher attempted to respond
promptly to help convey that the responses received were very valuable and appreciated.
These discussion, reports from the participants in the field testing, and the nearly 10% of
respondents who reported they did not realize that computer-mediated instruction was an
option for continuing education prior to taking the survey, suggests that the delivery of
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the survey may have impacted perception related to computer-mediated continuing
education.
Future Directions
This study provides valuable insight about the computer-mediated continuing
education practices and perceptions of health educators and health promotion
professionals. Areas for further exploration should focus on talking to health educators
and health promotion professionals to find out what types of learning opportunities would
be relevant to their current practice. When talking to health education and health
promotion professionals, constructing a better understanding of professional
development, continuing education, and lifelong learning from individuals in this group
would also be important. The focus among health education and health promotion
professionals related to continuing education may be changing from a continuing
education model to a continuing professional development model (National Commission
for Health Education Credentialing, Inc. (NCHEC) (NCHEC, No date). Interestingly,
NCHEC recently proposed changing the Continuing Education Contact Hours (CECH)
associated with the Certified Health Education Specialist (CHES) certification to
Professional Development Units (PDU). This change “is not merely a name change but
represents a change in philosophy which contends that the individual is in the best
position to determine which activities best fit his/her professional development needs”
(NCHEC, No Date, Question 2). Therefore, identifying and understanding general
professional development and lifelong learning practices also may be important.
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The information collected during this research can help answer many additional
research questions. One area to investigate further is levels of Intention. Although this
study focused on individuals who reported a moderate or high intention, looking more
closely at individuals reporting a low intention may lend additional insight into the
process. Comparing Intention to participate in continuing education and professional
development opportunities in general, with intention to participate in continuing
education and professional development using computer-mediated instruction, also could
uncover important information. Additionally, information related to the online data
collection, such as time survey was completed or location (home or work) from where
survey was taken may provide valuable information into this method of data collection.
Another potentially important consideration is stage of readiness. Readiness
could be studied using a combination of Prochaska’s transtheoretical model and Rogers’
diffusion of innovation theory. These closely related models address the sequence of
stages an individual must pass through during the innovation-decision process, or as they
adopt a behavior. Looking first at the transtheoretical model, stage one is
precontemplation. An individual who is in precontemplation is just becoming aware that
a problem exists. This corresponds to the knowledge stage of the innovation-decision
process. During this time, mass media and educational programs can be used to improve
knowledge related to a topic area (Rogers, 1995). The second stage is contemplation,
which parallels the persuasion stage in the innovation decision process. During this
period, interpersonal communication channels may be the most important contributor to
moving individuals along the change continuum. For individuals at this stage, perceived
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characteristics of the innovation (relative advantage, compatibility, complexity,
trialibility, and observability) become important focal points for individuals encouraging
the adoption of computer-mediated instruction to consider (Rogers, 1995). Subjective
norm, as conceptualized in the theory of planned behavior (Ajzen, 1988), may have an
important influence during this stage. The preparation and action stages of the
transtheoretical model, with the innovation-decision process correspondents of the
decision stage and the implementation stage, also may have implication in encouraging
individuals to adopt computer-mediated instruction. Moreover, information related to the
maintenance/confirmation phases may shed important insight into the continued use of
computer-mediated education programs.
Finally, two additional applications of this process may be warranted. First,
repeating this study with a group of health educators working in the local health
departments may provide insight into the perceptions of the individuals most likely to
benefit from computer-mediated continuing education. These individuals are often
limited in their ability to travel and are looking for opportunities to enhance their skills
and knowledge. A potential plan for collecting, organizing and disseminating this type of
information would be to conduct focus groups or individuals interviews with local health
workers. When similar themes are expresses by several individuals, develop computermediated learning experiences to fulfill the need. Share these learning opportunities with
the individuals requesting the information and evaluate their impact. Once developed,
these learning modules could be packaged into a searchable database that others could
access and query to find learning modules to meet their needs. Over time, multiple
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modules would be available, and meaningful opportunities, as perceived by the
individuals participating, could be determined through key word searches. Additionally,
as computer software and hardware advance, the technology skills needed to develop
these types of learning opportunities would decrease. Already, course management
software is helping individuals with minimal computer skills deliver web-based and webenhanced learning opportunities.
Also, collecting similar information from the same individuals in a time series
study could help determine how the predictive power of each independent variable
changes over time. As suggested by the idea to study computer-mediated instruction
from a stages of change perspective, perceptions change over time. As such, monitoring
the magnitude of the various associations between the study constructs and how these
associations change over time may provide valuable insight into the adoption of
computer-mediated instruction. Comparing these changes to other time-series studies
using the theory of planned behavior may identify similarities that, like the predictive
power of the theory of planned behavior, hold true under many contexts. A potential
outcome from looking at the influences of Perceived Behavioral Control, Attitude, and
Subjective Norm on Behavior over time would be that initially, technological factors
(Perceived Behavioral Control) are the strongest contributor to Intention and ultimately
Use. During the next phase, psychological and interpersonal factors (Attitudinal Beliefs)
become an important contributor. Ultimately, sociological factors (Normative Beliefs)
become the driving force behind getting non-users involved in the practice or the
behavior.
146

References
Ajzen, I. (1988). Attitudes, personality, and behavior. Chicago, IL: The Dorsey Press.
Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human
Decision Processes, 50, 179-211.
Ajzen, I. (2001). Nature and operation of attitudes. Annual Review of Psychology, 52,
27-58.
Ajzen, I. (2002a). Behavioral interventions based on the theory of planned behavior.
Retrieved June 23, 2003, from University of Massachusetts, Department of
Psychology Web site: http://wwwunix.oit.umass.edu/~aizen/pdf/tpb.intervention.pdf
Ajzen, I. (2002b). Constructing a TpB questionnaire: Conceptual and methodological
considerations. Retrieved June 23, 2003, from University of Massachusetts,
Department of Psychology Web site: http://wwwunix.oit.umass.edu/~aizen/pdf/tpb.measurement.pdf
Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and predicting social
behavior. Englewood Cliffs, NJ: Prentice-Hall.
Allegrante, J. P., Moon, R. W., Auld, M. E., & Gebbie, K. M. (1998). Preparing
currently employed public health educators for changes in the health system.
New York, NY: Columbia School of Nursing.
Allegrante, J. P., Moon, R. W., Auld, M. E., & Gebbie, K. M. (2001). Continuingeducation needs of the currently employed public health education workforce.
American Journal of Public Health, 91(8), 1230-1234.
American Association of University Women. (2001). The third shift: Women learning
online [Online summary]. Available: http://www.aauw.org/research/3rdshift.cfm
[July 16, 2003].
American Federation of Teachers. (2000). Going the distance: AFT guidelines for good
practice in distance education [Online]. Available:
http://www.aft.org/publications/on_campus/oct00/going.html [December 12,
2000].

147

Armitage, C. J., and Conner, M. (2001). Efficacy of the theory of planned behaviour: A
meta-analytic review. British Journal of Social Psychology, 40, 471-499.
Barley, S. R. (1999). Computer-mediated distance education: Why and why not. The
Education Digest, 65(2), 55-59.
Barron, A. E. (1998). Designing Web-based training. British Journal of Educational
Technology, 29(4), 355-370.
Bernard, H. R. (2000). Social research methods. Thousand Oaks, CA: Sage
Publications Ltd.
Blonna, R., & Shapiro, P. J. (2001). Learning at a distance. Health Promotion Practice,
2(3), 198-202.
Bureau of Labor Statistics. (2001). Standard Occupational Classification [Online].
Available: http://www.bls.gov/soc/soc_f1j1.htm [October 17, 2001].
Carnevale, D. (2001). What matters in judging distance teaching? Not how much it’s
like a classroom course [Online]. The Chronicle of Higher Education. Available:
http://chronicle.com/free/2001/02/2001022101u.htm [September 23, 2001].
Coleman, M., Sims, C., & Threfall, D. (1998). What is the best safety training method?
Occupational Hazards, 60 (10), 159-160.
Couper, M. P., & Nicholls II, W. L. (1998). The history and development of computer
assisted survey information collection methods. In M. P. Couper, R. P. Baker, J.
Bethlehem, C. Z. F. Clark, J. Martin, W. L. Nicholls II, & J. M. O’Reilly (Eds.),
Computer assisted survey information collection (pp. 1-22). New York, NY: John
Wiley & Sons, Inc.
Crawford, S. D., Couper, M. P., Lamias, M. J. (2001). Web surveys. Social Science
Computer Review 19(2), 146-162.
Daley, E. M. (2000). The relationship between temperament type and self-reported
health risk-taking behaviors in selected college students. Unpublished doctoral
dissertation, University of South Florida.
Daley, E. M., McDermott, R. J., McCormack Brown, K. R., & Kittleson, M. J. (2003).
Conducting web-based survey research: A lesson in Internet designs. American
Journal of Health Behavior, 27(2), 116-124.
Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of
information technology. MIS Quarterly, 13(3), 319-339.

148

Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1989). User acceptance of computer
technology: A comparison of two theoretical models. Management Science,
35(8), 982-1003.
Dillman, D. A. (2000). Mail and Internet surveys: The tailored design method (2nd ed.).
New York, NY: John Wiley & Sons, Inc.
Dominguez, P. S, & Ridley, D. (2001). Assessing distance education courses and
discipline differences in their effectiveness. Journal of Instructional Psychology,
28 (1), 15-19.
Ehrmann, S.C. (1995). Asking the right questions. Change, 27, 20-27.
Ellery, J., Brown, K., Perlmutter, P. (2001, February). Motivators, barriers, and overall
use of Internet technology among health educators: Survey results. Poster session
presented at the 12th annual art and science of health promotion conference,
Washington, DC.
Ellery, J., McCormack Brown, K., Perlmutter, P. (In press). Motivators, barriers, and
overall use of Internet technology among health educators: Survey results
[Abstract]. American Journal of Health Promotion.
Eng, T. R. (2001). The eHealth landscape: A terrain map of emerging information and
communication technologies in health and health care. Princeton, NJ: The
Robert Wood Johnson Foundation.
Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention and behavior: An
introduction to theory and research. Reading, MA: Addison-Wesley.
Florida Center for Instructional Technology (1999). A Teacher’s Guide to Distance
Learning [Online]. Available:
http://fcit.coedu.usf.edu/DISTANCE/DEFAULT.HTM [September 23, 2001].
FrontRange Solutions (2001). Goldmine (Version 5.5) [Computer software]. Colorado
Springs, CO: Author.
Fyfe, S., Leonard, H., Gelmi, R., Tassell, A., & Strack, R. (2001). Using the Internet to
pilot a questionnaire on childhood disability in Rett syndrome. Child: Care,
Health and Development 27(6), 535-543.
Gebbie, K. M., Hwang, I. (1998). Preparing currently employed public health
professionals for changes in the health system. New York, NY: Columbia
University School of Nursing.

149

Goldman, K. D., Florence, J., Cox, N. S., Hager, B., Johnson, L., & Ramsey, D. C.
(2002). Five practitioners’ perspectives on the how, when, where, what, and why
of continuing education. Health Promotion Practice, 3(1), 12-17.
Hanks, W. A., Barnes, M. D., Merrill, R. M., & Neiger, B. L. (2000). Computer task and
application use by professional health educators: Implications for professional
preparation. Journal of Health Education , 31(6), 314-319.
Hatcher, L. (1994). A Step-by-step approach to using the SAS system for factor analysis
and structural equation modeling. Cary, NC: SAS Institute, Inc.
Hatcher, L. & Stepanski, E. J. (1994). A Step-by-step approach to using the SAS system
for univariate and multivariate statistics. Cary, NC: SAS Institute, Inc.
Heldrich, J. J. (2000). Nothing but net: American workers and the Internet economy.
New Brunswick, NJ: John J. Heldrich Center for Workforce Development at
Rutgers University. Available:
http://heldrich.rutgers.edu/publications/ACFEB45.pdf [September 25, 2001].
Hoffman, D.L., & Novak, T.P (1994). Marketing in hypermedia computer-mediated
environments: Conceptual foundations. Nashville, TN: Vanderbilt University,
Owen Graduate School of Management. Available:
http://ecommerce.vanderbilt.edu/cme.conceptual.foundations.html [February 13,
2002].
Joo, Y., Bong, M., & Choi, H. (2000). Self-efficacy for self-regulated learning, academic
self-efficacy, and Internet self-efficacy in Web-based instruction. Educational
Technology Research and Development, 48 (2), 5-17.
Kraemer, H.C., & Thiemann, S. (1987). How many subjects? Newbury Park, CA: Sage.
Kuzma, J.W. (1998). Basic statistics for the health sciences (3rd ed.). Mountainview,
CA: Mayfield Publishing Co.
Macromedia (2000). Dreamweaver (Version 4.0) [Computer software]. San Francisco,
CA: Author.
Mathieson, K. (1991). Predicting user intentions: Comparing the technology acceptance
model with the theory of planned behavior. Information Systems Research, 2(3),
173-191.
McCormack Brown, K. R., Ellery, J., & Perlmutter, P. (in press). General characteristics
of Internet use among health educators: Implications for the profession. Journal
of Prevention and Intervention in the Community.

150

McDermott, R. J., & Sarvela, P. D. (1999). Health education evaluation and
measurement: A practitioner’s perspective (2nd ed.). New York, NY:
WCB/McGraw-Hill.
McDonald, H. & Adam, S. (2003). A comparison of online and postal data collection
methods in marketing research. Marketing Intelligence & Planning 21(2), 85-95.
Microsoft Corporation (2002). Microsoft Excel 2002 [Computer software]. Seattle, WA:
Author.
Morris, M. G., & Venkatesh, V. (2000). Age differences in technology adoption
decisions: implications for a changing workforce. Personnel Psychology, 53(2),
375-403.
National Commission for Health Education Credentialing. (1996). A competency
framework for professional development of certified health education specialists.
New York, NY: Author.
National Commission for Health Education Credentialing, Inc (No Date). National
Commission for Health Education Credentialing Proposes Major Policy
Changes. Available: http://www.nchec.org/news/exops/faqs.htm [July 15, 2003].
National Commission for Health Education Credentialing. (1999). A competency-based
framework for graduate-level health educators. New York, NY: Author.
Netscape Communications Corporation (2001). Netscape Communicator (Version 4.7)
[Computer software]. Mountain View, CA: Author.
O’Carroll PW, & the Public Health Informatics Competency Working Group. (2002).
Informatics Competencies for Public Health Professionals. Seattle, WA:
Northwest Center for Public Health Practice.
Pealer, L., & Weiler, R. (2000). Research notes. Web-based health survey research: A
primer. American Journal of Health Behavior, 24(1), 69-72.
Pedhazur, E. J., & Schmelkin, L. P. (1991). Measurement, design, and analysis: An
integrated approach. Hillsdale, NJ: Lawrence Erlbaum Associates, Publishers.
Perlmutter, P., McCormack Brown, K., & Ellery, J. (2000, November). Motivators,
barriers and overall use of Internet technology among health educators. Poster
session at the 128th annual meeting of the American Public Health Association,
Boston, MA.

151

Phipps, R., & Merisotis, J. (2000). Quality on the line: benchmarks for success in
Internet-based distance education [Online]. Washington, DC: Institute for
Higher Education Policy. Available: http://www.ihep.com/quality.pdf
[September 19, 2001].
Phipps, R., & Merisotis, J. (1999). What’s the Difference? A Review of Contemporary
Research on the Effectiveness of Distance Learning in Higher Education
[Online]. Washington, DC: Institute for Higher Education Policy. Available:
http://www.ihep.com/difference.pdf [December 7, 2000].
Ramos, M., Sedivi, B. M., & Sweet, E. M. (1998). Computerized self-administered
questionnaires. In M. P. Couper, R. P. Baker, J. Bethlehem, C. Z. F. Clark, J.
Martin, W. L. Nicholls II, & J. M. O’Reilly (Eds.), Computer assisted survey
information collection (pp. 389-408). New York, NY: John Wiley & Sons, Inc.
Ranchhod, A., & Zhou, F. (2001). Comparing respondents of e-mail and mail surveys:
Understanding the implications of technology. Marketing Intelligence &
Planning 19(4), 254-262.
Rogers, E. M. (1995). Diffusion of Innovations (4th ed.). New York, NY: The Free Press
SAS Institute Inc. (2001). SAS (Version 8.02) [Computer software]. Cary, NC: Author.
Sax, L. J., Gilmartin, S. K., & Bryant, A. N. (2003). Assessing response rates and
nonresponse bias in web and paper surveys. Research in Higher Education 44(4),
409-432.
Schwartz, L., O’Rourke, T. W., Eddy, J. M., Auld, M. E., & Smith, B. (1999). Use and
impact of competencies for entry-level health educators on professional
preparation programs. Journal of Health Education 30, 209-214.
Smith, S. B., Smith, S. J., & Boone, R. (2000). Increasing access to teacher preparation:
The effectiveness of traditional instructional methods in an online learning
environment. Journal of Special Education Technology, 15(2), 37-46.
Society for Public Health Education (No date). SOPHE bylaws. Available:
http://www.sophe.org/about/bylaws.html [September 23, 2001].
Sonner, B. S., (1999). Success in the capstone business course – assessing the
effectiveness of distance learning. Journal of Education for Business, 74 (4),
243-247.
Steckler, A., Farel, A., Bontempi, J. B., Umble, K., Polamus, B., & Trester, A. (2001).
Can health professionals learn qualitative evaluation methods on the World Wide
Web? A case example. Health Education Research, 16(6), 735-745.
152

Stokes, M. E. , Davis, C. S., & Koch, G.G. (1995). Categorical data analysis using the
SAS system. Cary, NC: SAS Institute, Inc.
Studach, J. R. (2001). An assessment of the computing habits of health promotion
professionals. Unpublished master’s thesis, American University. Available:
http://www.american.edu/academic.depts/cas/health/nchf/pubsmyismasters.html
[September 25, 2001].
Swerissen, H, & Tilgner, L. (2000). A workforce survey of health promotion education
and training needs in the state of Victoria. Australian and New Zealand Journal
of Public Health, 24 (4), 407-412.
Taylor, S., & Todd, P. A. (1995a). Understanding information technology usage: A test
of competing models. Information Systems Research, 6(2), 144-176.
Taylor, S., & Todd, P. A. (1995b). Assessing IT usage: The roll of prior experience.
MIS Quarterly, 19, 561-570.
Umble, K. E., Cervero, R. M., Yang, B. (2000). Effects of traditional classroom and
distance continuing education: A theory-driven evaluation of a vaccinepreventable diseases course. American Journal of Public Health, 90 (8), 12181224.
U.S. Department of Health and Human Services, Public Health Service. (1998). The
public health workforce: An agenda for the 21st century [Online]. Available:
http://www.health.gov/phfunctions/pubhlth.pdf [September 19, 2001].
Web-based Education Commission. (2000). The power of the Internet for learning:
Moving from promise to practice. Available:
http://interact.hpcnet.org/webcommission/index.htm [September 23, 2001].
Wenger, S. B., Holloway, K. C., & Garton, E. M. (1999). The effects of Internet-based
instruction on student learning. Journal of Asynchronous Learning [Online], 3(2),
1-9. Available: http://www.aln.org/alnweb/journal/Vol3_issue2/Wegner.htm
[September 19, 2001].
White, J.A., Carey, L.M., & Dailey, K.A. (2001). Web-based instrumentation in
educational survey research. WebNet Journal: Internet Technologies,
Applications and Issues 3 (1), 46-50.
White, J., Nicholson, T., & Duncan, D. (2000). Drugnet 2000 [Online]. Available:
http://www.accessky.net/illicit-drugs/ [January 25, 2001].
Willis, B. (1995). Distance education at a glance, guides 1-13, and glossary [Online].
Engineering Outreach, College of Engineering, University of Idaho. Available:
http://www.uidaho.edu/evo/distglan.html [December 11, 2000].
153

Young, J. R. (2000). Scholar concludes that distance ed is as effective as traditional
instruction [Online]. The Chronicle of Higher Education. Available:
http://chronicle.com/free/2000/02/2000021001u.htm [September 23, 2001].

154

Appendices

155

Appendix A. A Structural Model of the Theory of Planned Behavior.

Figure 2. A Structural Model of the Theory of Planned Behavior

Attitude
Toward
Behavio r

Subjective
Norms for
Behavio r

Usage/
Behavio r

Intention

Perceived
Behavioral
Control for
Behavio r

156

Appendix B. A Structural Model of the Theory of Reasoned Action.

Figure 3. A Structural Model of the Theory of Reasoned Action.
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Appendix C. Listing of Health Education Competencies

Part A: Entry-Level Competencies for Health Educators1
1. Assessing individual and community needs for health education
Obtain health-related data about social and cultural environments, growth and
development factors, needs, and interests
Distinguish between behaviors that foster and those that hinder well-being
Infer needs for health education on the basis of obtained data
Determine factors that influence learning and development (graduate level)
2. Planning effective health education programs
Recruit community organizations, resource people, and potential participants for
support and assistance in program planning
Develop a logical scope and sequence plan for a health education program
Formulate appropriate and measurable program objectives
Design education program consistent with specified program objectives
Develop health education programs using social marketing principles (graduate
level)
3. Implementing health education programs
Exhibit competency in carrying out planned programs
Infer enabling objectives as needed to implement instructional program in
specified settings
Select methods and media best suited to implement program plans for specific
learners
Monitor educational programs and adjust objectives and activities as necessary
4. Evaluating effectiveness of health education programs
Develop plans to assess achievement of program objectives
Carry out evaluation plans
Interpret results of program evaluation
Infer implications from findings for future program planning
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Appendix C (Continued)
5. Coordinating provision of health education services
Develop a plan for coordinating health education services
Facilitate cooperation between and among levels of program personnel
Formulate practical modes of collaboration among health agencies and
organizations
Organize in-service training for teachers, volunteers, and other interested
personnel
6. Acting as a resource person in health education
Use computerized health information retrieval system effectively
Establish effective consultative relationships with those requesting assistance in
solving health-related problems
Interpret and respond to requests for health information
Select effective educational resource materials for dissemination
7. Communicating health and health education needs, concerns, and resources
Interpret concepts, purposes, and theories of health education
Predict the impact of societal value systems on health education programs
Select a variety of communication methods and techniques in providing health
information
Foster communication between health care providers and consumers
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Appendix C (Continued)
Part B: Graduate-Level Competencies for Health Educators2
8. Applying appropriate research principles and methods in health education
Conduct thorough reviews of the literature
Use appropriate qualitative and quantitative research methods
Apply research to health education practice
9. Administering health education programs
Develop and manage fiscal resources
Develop and manage human resources
Exercise organizational leadership
Obtain acceptance and support for programs
10. Advancing the profession of health education
Provide a critical analysis of current and future needs in health education
Assume responsibility for advancing the profession
Apply ethical principles as they relate to the practice of health education
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Appendix C (Continued)
Part C: Continuing Education Competencies for the Currently Employed Public Health
Education Workforce3
1. Advocacy
Communication skills to work with political officials at various levels of
government
Integrating multidisciplinary understandings
Knowledge of legal boundaries and ramifications
Leadership in the legislative process
Political analysis and acuity and organizational politics
Public policy development and environmental change
Strategies to influence key decision makers
2. Business management and finance
Budgeting
Fiscal management
Grant writing
Resource development
3. Communication
Media advocacy
Media relations
Social marketing
4. Community health planning and development, coalition building, and leadership
Capacity-building skills
Community-change strategies and coalition building
Community organizing
Consultation
Ecologic approaches and multiple strategies at multiple levels
Organizing natural helpers and community-based lay extenders
Skills to support local health planning bodies, facilitation, and decision making
161

Appendix C (Continued)
5. Computing and technology
Computing literacy
Distance learning
Electronic communications and access to the World Wide Web
6. Cultural competency
Adapting public health education practice to the needs of diverse populations
Developing bilingual capacity
Understanding the implications for public health of growing racial, ethnic, and
linguistic diversity and the need for inclusivity
7. Evaluation
Assessing and using evidence-based data and other information in designing
programs
Using quantitative and qualitative methods
Defining success and outcomes of health education practice
Developing methods that evaluate complex social factors that indicate shifts in
health status
8. Strategic planning
Community health assessment
Environmental forecasting and assessing community readiness and trends
Incorporating social change and social justice into the public health system
Intersectoral skills
Systems analysis
Team-building skills
Translating theory into practice
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Appendix C (Continued)
Part D: Core Competencies for the Current Public Health Workforce4
1. Public health values and acculturation: provide a basic understanding of public health,
its history, its heroes, its value, and its methods
2. Epidemiology, quality assurance, and economics: provide basic skills in evaluative
science and concepts, and their application to public health
3. Informatics: provides a basic understanding of how to use technology to communicate
information effectively
4. Communication: provides a basic understanding of the principles of effective
communication and the importance of communication in educating, marketing,
and multidisciplinary collaboration necessary in public health practice
5. Cultural competency: provides a basic understanding of the importance of cultural
competency in public health practice
6. Team building and organization effectiveness: provide a basic understanding of
teamwork, the principles associated with effective organization, and the value
these have in public health practice
7. Strategic thinking and planning/visioning: provide a basic understanding of the tools
and value of strategic thinking and visioning to the practice of public health
8. Advocacy, politics, and policy development: provide a basic understanding of how
public health policy is developed and changed, including understanding who
makes policy, how it is made, what it is based on, and how it is implemented
9. External coalition building and mobilization: provide the skills needed for developing
and sustaining needed community relationships

Source: Allegrante, J.P., Moon R., Auld, M.E., Gebbie, K.M. (2001). Continuing-education needs of the currently employed public
health education workforce. American Journal of Public Health, 91 (8), 1230-1233.
1
2
3
4

National Commission for Health Education Credentialling. (1996). A Competency Framework for Professional Development of
Certified Health Education Specialists. New York, NY: Author.
National Commission for Health Education Credentialling. (1999). A Competency-Based Framework for Graduate-Level Health
Educators. Allentown, PA: Author.
Allegrante, J.P., Moon R., Auld, M.E., Gebbie, K.M. (1998). Preparing Currently Employed Public Health Educators for
Change in the Health System. New York, NY: Colunbia University School of Nursing.
Gebbie, K.M., Hwang, I. (1998). Preparing Currently Employed Public Health Professionals for Change in the Health System.
New York, NY: Colunbia University School of Nursing.
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Appendix E. Pre-notice Electronic Message
From: Jane Ellery
To: jellery@hsc.usf.edu
Sent: Monday, October 15, 2001 8:27 PM
Subject: Dissertation Survey: Computer-Mediated Instruction in Continuing Education
Dear Colleague,
My name is Jane Ellery, and I am a graduate student at the University of South Florida. I
am interested in learning more about the continuing education practices and interests of
health educators and other health promotion professionals. Over the past few years,
computers and the Internet have been identified as important continuing education tools.
Unfortunately, we have little information about the use of computer-mediated instruction
within our profession. The goal of my project is to collect information that may be
helpful in identifying and developing strategies to make this innovative practice an
effective form of professional development.
At the start of next week, you will receive a message from me directing you to a survey
web site. Your input is important, and I would greatly appreciate it if you would take a
few moments to complete the questionnaire. In exchange for your time, I will be happy
to send you a listing of the online learning opportunities shared by survey respondents
and a summary of the results of my study. However, if you prefer not to participate,
simply reply to this message with the word "remove" in the body, and you will not
receive any further notifications.
Thank you in advance for time and contribution to my project. If you have questions or
comments regarding this study, please contact me at 813-991-6270, or by e-mail at
jellery@hsc.usf.edu.
Sincerely,
Jane Ellery
Department of Community and Family Health
College of Public Health, University of South Florida
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Appendix F. Electronic Message Requesting Participation
From: Jane Ellery
To: jellery@hsc.usf.edu
Sent: Monday, October 15, 2001 9:22 PM
Subject: Dissertation Survey: Computer-Mediated Instruction in Continuing Education
Dear Colleague,
I would like to take this opportunity to invite you to participate in a survey of health educators
and other health promotion professionals. The purpose of this survey is to gain a better
understanding of your perceptions and practices related to computer-mediated instruction. Several
reports and organizations encourage the use of computers and the Internet for the delivery of
educational programs for workforce development. As such, collecting information from the
individuals who will ultimately be using these services is imperative to the successful
development of meaningful continuing education opportunities.
Please understand that your participation in this survey is completely voluntary, and your consent
to participate is implied by your decision to link to the survey website. Although I will monitor
your personal identification number (PIN) and Password to remove your name from future
notifications once you have completed the survey, these fields will be removed from the file
before the data is analyzed.
This project has been approved by the University of South Florida Institutional Review Board
(IRB #100277/IRB telephone 813-974-5638), and all information will remain confidential. The
survey should take you less than 15 minutes to complete. The opening screen is password
protected to limit individuals who have not been invited to participate from submitting
information. To access the survey, you will need to use the PIN and password listed below.
PIN: <<&key5>>
PASSWORD: <<&firstname>>
Survey Website: http://pe.usf.edu/~ellery/jane/survey/Intro.htm
Your input is very important to this project. Thank you in advance for completing the survey.
Because the study is being conducted over the Internet, it is possible, however unlikely,
unauthorized individuals could gain access to your response. If you have any questions, please
feel free to contact me at 813-991-6270, or by e-mail at jellery@hsc.usf.edu.
Sincerely,
Jane Ellery
Graduate Student, University of South Florida
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Appendix G. Follow-up Notification 1
From: Jane Ellery
To: jellery@hsc.usf.edu
Sent: Monday, October 15, 2001 9:37 PM
Subject: Dissertation Survey: Computer-Mediated Instruction in Continuing Education
Dear Colleague,
Earlier this week, I sent you an e-mail message asking you to visit a website to take a survey
related to your experiences and perceptions about continuing education and computer delivery of
educational programs. I realize you are busy with many other projects and may even be out of
the office this week. I wanted to send you this quick reminder because I value your input. I
contacted you and other health promotion professionals because you are the only individuals who
can provide this insight.
To make it easy for you to link to the website, I pasted a copy of your original invitation below.
This message contains the web address, your PIN, and your Password.
Thank you in advance for your participation.
Sincerely,
Jane Ellery
Graduate Student, University of South Florida
******************************************************************************
Note: When you complete the survey, if you provide your PIN and Password on the survey form
your name should automatically be removed from follow up notifications. If you are not able to
complete the survey at this time and would like to have your name removed from receiving
additional follow up messages, please reply to this message with the word "remove" in the body.
Original message:
Dear Colleague,
I would like to take this opportunity to invite you to participate in a survey of health educators
and other health promotion professionals. The purpose of this survey is to gain a better
understanding of your perceptions and practices related to computer-mediated instruction. Several
reports and organizations encourage the use of computers and the Internet for the delivery of
educational programs for workforce development. As such, collecting information from the
individuals who will ultimately be using these services is imperative to the successful
development of meaningful continuing education opportunities.
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Please understand that your participation in this survey is completely voluntary, and your consent
to participate is implied by your decision to link to the survey website. Although I will monitor
your personal identification number (PIN) and Password to remove your name from future
notifications once you have completed the survey, these fields will be removed from the file
before the data is analyzed.
This project has been approved by the University of South Florida Institutional Review Board
(IRB #100277/IRB telephone 813-974-5638), and all information will remain confidential. The
survey should take you less than 15 minutes to complete. The opening screen is password
protected to limit individuals who have not been invited to participate from submitting
information. To access the survey, you will need to use the PIN and password listed below.
PIN: <<&key5>>
PASSWORD: <<&firstname>>
Survey Website: http://pe.usf.edu/~ellery/jane/survey/Intro.htm
Your input is very important to this project. Thank you in advance for completing the survey.
Because the study is being conducted over the Internet, it is possible, however unlikely,
unauthorized individuals could gain access to your response. If you have any questions, please
feel free to contact me at 813-991-6270, or by e-mail at jellery@hsc.usf.edu.
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Appendix H. Follow-up Notification 2
From: Jane Ellery
To: jellery@hsc.usf.edu
Sent: Monday, October 15, 2001 9:37 PM
Subject: Dissertation Survey: Computer-Mediated Instruction in Continuing Education
LAST CHANCE...
This will be the last reminder I send encouraging you to reply to my survey. I'm sorry to
continue to prompt you, but I think everyone's opinion is important, and I don't want to
analyze the data without including your input! The survey website will be available
through June 8th.
Your answers are confidential and will be combined with others before disseminating
results. Please understand that your participation in this survey is completely voluntary,
and your consent to participate is implied by your decision to link to the survey website.
This project has been approved by the University of South Florida Institutional Review
Board (IRB #100277/IRB telephone 813-974-5638), and the survey should take you
about 15 minutes to complete. The opening screen is password protected to limit
individuals who have not been invited to participate from submitting information. To
access the survey, you will need to use the PIN and password listed below.
PIN: <<&key5>>
PASSWORD: <<&firstname>>
Survey Website: http://pe.usf.edu/~ellery/jane/survey/Intro.htm
Your input is very important to this project. Thank you in advance for completing the
survey.
Because the study is being conducted over the Internet, it is possible, however unlikely,
unauthorized individuals could gain access to your response. If you have any questions,
please feel free to contact me at 813-991-6270, or by e-mail at jellery@hsc.usf.edu.
Sincerely,
Jane Ellery
Graduate Student, University of South Florida
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Appendix I. Review Panel Members
Table 19. Review Panel Members Invited to Review Survey Tool
Name

Professional Affiliation

Areas of Experience*
HE

Ginger Phillips, M.A.

University of South Florida

M. Elaine Auld, M.A.

SOPHE

Nancy Gaston, M.A, R.D.

United States Department of
Agriculture

Jay Bernhardt, Ph.D.

Emory University

Mark Kittleson, Ph.D.

Southern Illinois University

Ellen Daley, Ph.D.

University of South Florida

Lisa Pealer, Ph.D.

Centers for Disease Control and
Prevention

James White, Ph.D.

University of South Florida

Alyson Taub, Ph.D.

New York University

X

Cathy Hutsell, M.A.

Centers for Disease Control and
Prevention

X

John Allegrante, Ph.D.

Columbia University

X

Nancy Atkinson, Ph.D.

University of Maryland

X

CE

CI

IS

X
X

X
X

X

X

X

X

X

X

X

X

X
X

X

X
X
X

X

X
X

X

Note. Individuals represented in italics responded to request.
HE=Health Education, CE=Continuing Education, CI=Computer-mediated Instruction, IS=Internet Survey
Delivery
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Appendix J. Operationalization of Independent Variables
Table 20. Study Variables and the Statements and Format for their Operationalization
Variable
Attitudes
related to
self-directed
computermediated
instruction
for
continuing
education

Statements

Operationalization

If I were able to use self-paced continuing education
programs delivered using computers it would improve my
ability to participate in professional development programs.

Composite
index

Using computers to deliver self-paced continuing education
programs is an effective option for professional
development.
I would be a good candidate for self-paced continuing
education classes delivered using computers.
Self-paced continuing education delivered using computers
is an effective way for me to learn.
Delivering continuing education programs using self-paced
computer-mediated instruction is a good idea.
I am willing to take self-paced continuing education courses
delivered using computers.
I would use self-paced educational programs delivered using
computers if they were available to me.

Subjective
norms
related to
self-directed
computermediated
instruction
for
continuing
education

Individuals who are important to me think using computers
for self-paced continuing education is a good idea.
Professional organizations important in my field encourage
the use of computers to deliver self-paced continuing
education programs.
Individuals who I respect encourage the use of self-paced
continuing education programs delivered using computers.
My managers and supervisors encourage the use of selfpaced continuing education programs delivered using
computer-mediated instruction.
My colleagues encourage participation in self-paced
continuing education programs delivered using computers.
Individuals who influence my behavior think using selfpaced computer-mediated instruction for continuing
education is a good idea.

Continued on the next page
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Appendix J (Continued)
Table 20 (Continued)
Perceived
behavioral
control
related to
self-directed
computermediated
instruction
for
continuing
education

I have the skills that are needed to participate in self-paced
continuing education programs delivered using computers.
Programs or classes using computers to deliver self-paced
continuing education are available to me.
It would be easy for me to take a self-paced continuing
education program delivered using a computer.
There are opportunities available for me to continue my
education using self-paced programs delivered using
computers.
I have the time that is needed to participate in self-paced
continuing education programs delivered using computers.
I have the financial resources that are needed to participate in
self-paced continuing education programs delivered using
computers.
I have the equipment that I would need to participate in selfpaced continuing education programs delivered using
computers.
If offered the chance to take a self-paced course that was of
interest to me and that was delivered using a computer, I am
confident that I would be able to complete it.

Continued on the next page
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Appendix J (Continued)
Table 20 (Continued)
Behavioral
intentions
related to selfdirected
computermediated
instruction for
continuing
education

I intend to use self-paced computer-mediated instruction as a
continuing education tool.

Researcher
developed
During the next 12 months, I will take a self-paced
score based
educational program that is delivered using a computer.
on combined
responses
When considering the following courses or training programs
delivered using computers, in which of the following would
you be willing to participate?
@ A program delivered from a CD-ROM/DVD.
@ A program offered over the Internet.
@ A class located on a computer (such as seen with a

computer kiosk).
@ A program using multiple computer-mediated delivery

methods, such as a CD-ROM and the Internet.
@ Other

Have you ever tried to locate continuing education programs
being delivered using a computer?
Continued on the next page
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Appendix J (Continued)
Table 20 (Continued)
Behavior/
Experience
related to
self-directed
computermediated
instruction
for
continuing
education

In which of the following type(s) of computer-mediated
instruction courses or training programs have you
previously participated?
@ A program delivered from a CD-ROM/DVD.
@ A program offered over the Internet.
@ A class located on a computer (such as seen with a

computer kiosk).
@ A program using multiple computer-mediated delivery

methods, such as a CD-ROM and the Internet.
@ Other

How many classes or training programs have you taken that
were delivered using computer-mediated instruction?
Have you ever taken classes or training programs using
computer-mediated instruction, from which completion
resulted (for you or any of the participants) in continuing
education credit, university credit, or some type of
certification?
Continued on the next page
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on combined
responses

Appendix J. (Continued)
Table 20 (Continued)
Barriers
related to
self-directed
computermediated
instruction
for
continuing
education

Current level of comfort with using computers
Current computer skills
Current level of comfort with using the Internet
Current Internet skills
Computer access
Internet access/connection
Lack of motivation to continue education
Lack of discipline to complete self-directed programs
Not a good way for me to learn
Lack of technical support for programs
Lack of opportunity to apply training
Lack of incentives for continuing education
Lack of work time release for continuing education
Lack of access to information about programs
Expense associated with taking continuing education
programs
Lack of programs
Lack of immediate feedback during programs
Lack of relevant topics for programs
Difficulty level of currently available courses
Lack of interest in using computer-mediated learning
Lack of professional rewards for continuing education
Lack of importance placed on continuing education in my
current position
Lack of importance placed on continuing education in the
health education/health promotion field
Lack of professional networking during programs
Lack of social interaction
Lack of time
Lack of interaction with faculty/instructor
Other
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Appendix K. Study Questionnaire
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Appendix K (Continued)
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Appendix K (Continued)
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Appendix K (Continued)
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Appendix K (Continued)
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Appendix K (Continued)
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Appendix K (Continued)
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Appendix K (Continued)
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Appendix K (Continued)
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Appendix K (Continued)
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Appendix L. In-depth Interview Guide

Interview Guide –
Self-paced computer-mediated instruction as a delivery
method for continuing education in health education
I’m going to ask you some questions about using computers and the Internet for
continuing education. I want to get a better understanding of your attitudes and opinions
about computer-mediated instruction.
Here are some definitions I have put together to related to the study.
What type of programs/classes would you consider to fall into this category?

If you saw this definition at the start of a survey, do you think it is enough of a primer to
get you thinking about CMI, or should the definition be expanded?

What is your overall opinion about the use of computer-mediated instruction for
continuing education?

What kind of an attitude do you have related to computer-mediated instruction?
(effective, useless, isolating, like the idea, limits networking…)

Who most influences your professional decisions, such as deciding whether to participate
in computer-mediated instruction for continuing education?

What issues and barriers come to mind when I ask you if you thought you would be able
to take a computer-mediated instruction program for continuing education?
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Appendix L (Continued)
What would you consider the advantages of computer-mediated instruction?

Disadvantages?

Have you ever participated in computer-mediated instruction? For continuing education?

Do you need continuing education for licensure/certification?

If you received a request to take this survey in an e-mail, what incentives would increase
the likelihood that you would complete it?

Notes from survey items:
Do you think the experience question should carry a time qualifier?
year? 2 years?
Can you think of other questions I should be asking?
Can you think of other definitions it would be important to include?
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If yes, how long? 1

Appendix M. Compiled Field Notes from In-Depth Interviews

Interview Guide –
Self-paced computer-mediated instruction as a delivery
method for continuing education in health education
I’m going to ask you some questions about using computers and the Internet for
continuing education. I want to get a better understanding of your attitudes and opinions
about computer-mediated instruction.
Here are some definitions I have put together to related to the study.
What type of programs would you consider to fall into this category?
Programs on the computer, university classes, CE programs.
Web-enhanced, web-based, training, college course, CE-business, training for
new products.
College courses
Discussion groups
Networking
Tutorial
University course work, Professional/CE classes, In-service workshops offered
over the Internet
If you saw this definition at the start of a survey, do you think it is enough of a primer to
get you thinking about CMI, or should the definition be expanded?
Yes. But add something about “for this study”
Yes.
General enough. Good
It is enough
Okay as is
What about adding the term self-paced to the definition? How does it change the type of
programs you consider to be included?
Eliminates things like teleconferencing.
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What is your overall opinion about the use of computer-mediated instruction for
continuing education?
Good for people with limited time, inability to travel.
Allows avenue to succeed.
It’s the way of the future. Effective and effecient
Limits professional networking.
In general a good thing.
Not for everyone.
Better in some areas than others
Groups with which delivered depends on effectiveness
May be “too” easy. Good
Self-paced/on your time
What kind of an attitude do you have related to computer-mediated instruction?
(effective, useless, isolating, like the idea, limits networking…)
Depends on student.
Depends on time.
Isolating, cold
Intimidating
Limits networking/collaboration.
Self-paced is good
Visual elements effective
Notes are good.
Ability to go back and review is good.
Strong positive attitude
Who most influences your professional decisions, such as deciding whether to participate
in computer-mediated instruction for continuing education?
Self, family.
Administrators/boss
Certification requirements
Self-directed
Professors
Colleagues
Respected others
Spouse
Administrator/Boss
Self
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Appendix M (Continued)
What issues and barriers come to mind when I ask you if you thought you would be able
to take a computer-mediated instruction program for continuing education? (From
Swerissen… Programs not relevant, No funding, Training too expensive, No support,
Lack of time, No relevant training, Lack of access to information, courses not sufficiently
practical, travel restrictions, No work time release, other training more important, no
opportunity to apply training, lack of professional credit Also see incentives…)
Comfort with computer.
Self discipline.
Self-motivation.
Need set deadlines.
Don’t enjoy.
Internet connection/quality
Availability
Cost of course
Cost
Degree of Difficulty
Course design
Internet exchange/telecom ability
Content/workload
Time
Family responsibilities
Poor design of currently available offerings
Usability of packages
What would you consider the advantages of computer-mediated instruction? (from
literature… Swerissen, convenience, reduced cost, continually updating information,
reduced time away from workplace, a format that allows learning to occur at individual’s
pace; Mamary, too difficult to use, too expensive, too time consuming, prefer in-person
training, not interested, don’t know what it is, don’t know how to use it)
Self-paced.
Learn at own time and schedule.
Flexibility
Time-own time.
Convenient
Avoid boring lecturers
Pace according to relevance
Own time
Ability to communicate with professor
Time saved on travel
Own pace/own time
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Not being bound to time specifics
Convenience
Disadvantages?
Lack of communication with others
Time in interaction with others
Lag in getting feedback
Takes longer to type than to talk
Inability for immediate clarification
Must be self-motivated
Availability of equipment
Technology issues
Availability of courses
Frustrating if there is no contact person
Lack of/poor group discussions and networking
Have you ever participated in computer-mediated instruction? For continuing
education?
No/No
Yes/Yes
Yes/No
Yes/No
No/No
Yes/No
No/No
No/No
Do you need continuing education for licensure/certification?
No
No
Yes
No
No
No
No
No
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If you received a request to take this survey in an e-mail, what incentives would increase
the likelihood that you would complete it?
Nothing
Recognized sender
Ease
Conference registration might, but probably not.
Support of an organization
Conference fee (maybe)
Decrease on next membership fee.
Professional organization in which I had a vested interest
Offer of summary of results
Maybe, conference registration fee
Notes from discussion of the survey items:
Do you think the experience question should carry a time qualifier?
year? 2 years?

If yes, how long? 1

No
Not needed
No
Okay as is
Can you think of other questions I should be asking? Networking
Can you think of other definitions it would be important to include?
**********************************************************************
Are all of your centers… N/A
May have license that is not current/being used
Define resources
************************************************************************
Based on Mamary article, add years of practice question
Mamary… consider adding rank order (1, 2, 3) of CE opportunities.
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Appendix N (Continued)
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Appendix N (Continued)
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Appendix N (Continued)
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Appendix N (Continued)
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Appendix N (Continued)
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Appendix N (Continued)
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Appendix N (Continued)
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Appendix N (Continued)

206

Appendix N (Continued)
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Appendix N (Continued)
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Appendix O. Results from Review Panel
Structured Panel Review Form Results

Construct

Reviewer #

1

2

3

4

5

6

0

3

2

2

3

2

0

2

3

2

3

3

2

3

2

3

2

2

3

2

0

0

7

8

9

Tot

Ave

2

2

16

2.00

1

1

2

14

1.75

3

2

2

3

20

2.50

2

3

2

2

3

19

2.38

3

2

0

1

2

3

16

2.00

2

2

2

3

1

1

1

12

1.50

2

3

2

3

2

2

14

2.00

Perceived Behavioral
Control
I have the skills that are
needed for participation in
continuing education
programs delivered using selfdirected computer-mediated
instruction.
I could participate in a selfdirected continuing education
program delivered using
computer-mediated instruction
if I wanted to.
I have access to self-directed
computer-mediated
educational opportunities for
continuing education.
There are opportunities
available for me to take selfdirected continuing education
programs using computermediated instruction.
It is possible for me to take a
self-directed continuing
education program delivered
using computer-mediated
instruction.
I have control over my ability
to use self-directed computermediated instruction for
continuing education.
I have the equipment that I
would need to participate in
continuing education
programs delivered using selfdirected computer-mediated
instruction.
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I have the time that is needed
to participate in continuing
education programs delivered
using self-directed computermediated instruction.
I have the financial resources
that are needed to participate
in continuing education
programs delivered using selfdirected computer-mediated
instruction.
Appropriate representation

3

2

1

2

3

2

2

3

18

2.25

3

2

3

2

3

2

1

3

19

2.38

3

4

5

3

1

5

27

3.38

2

4

Attitude
Using continuing education
programs delivered through
self-directed computermediated instruction would
improve my ability to
participate in professional
development programs.
Self-directed continuing
education delivered using
computer-mediated instruction
is an effective way for me to
learn.
Using self-directed computermediated instruction to deliver
continuing education
programs is an effective
option for professional
development.
The delivery of continuing
education programs to health
educators using self-directed
computer-mediated instruction
is a good idea.
I would be a good candidate
for a self-directed continuing
education class delivered
using computer-mediated
instruction.
I am willing to take a selfdirected continuing education
course that is delivered using
computer-mediated
instruction.

3

1

3

2

3

1

2

3

18

2.25

3

2

1

2

3

3

2

3

19

2.38

3

1

2

2

3

1

1

3

16

2.00

3

2

3

2

3

1

2

2

18

2.25

3

1

3

2

3

2

1

3

18

2.25

3

1

3

2

3

1

2

2

17

2.13
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It would be easy for me to
take a self-directed continuing
education program using
computer-mediated
instruction.
Using self-directed computermediated instruction to deliver
continuing education
programs is an effective
option for professional
development.
Appropriate representation

3

1

1

2

3

0

2

2

14

1.75

3

2

2

2

3

2

1

3

18

2.25

3

4

5

2.5

3

4

28.5

3.56

4

3

Subjective Norm
I am a member of professional
organizations that encourage
me to use self-directed
computer-mediated instruction
for continuing education.
Individuals who are important
to me think using self-directed
computer-mediated instruction
for continuing education is a
good idea.
My managers and supervisors
think I should use selfdirected computer-mediated
instruction for continuing
education.
Individuals who I respect
think I should use selfdirected continuing education
programs delivered using
computer-mediated
instruction.
My colleagues encourage
participation in self-directed
continuing education
programs delivered using
computer-mediated
instruction.
Individuals who influence my
behavior think I should use
self-directed computermediated instruction for
continuing education.
Appropriate representation

0

2

1

2

3

1

2

3

14

1.75

3

1

1

2

3

2

1

3

16

2.00

3

0

2

2

3

3

1

3

17

2.13

3

0

1

2

3

1

2

3

15

1.88

3

2

1

2

3

2

2

3

18

2.25

3

0

1

2

3

1

0

3

13

1.63

5

4

4

3

2

5

30

3.75

4
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Intention
I would use self-directed
continuing education
programs being delivered
using computer-mediated
instruction if I had access to
them.
It is likely that I will
participate in a self-directed
computer-mediated
instructional program for
continuing education.
I intend to use self-directed
computer-mediated instruction
as a continuing education tool.
During the next 12 months, I
will take a class that is
delivered using self-directed
computer-mediated
instruction.
My intention is to take a selfdirected continuing education
program delivered using
computer-mediated
instruction.
Appropriate representation

3

1

3

2

3

3

2

3

20

2.50

3

1

3

2

3

2

2

3

19

2.38

3

1

3

2

3

3

2

3

20

2.50

3

2

3

2

3

2

1

3

19

2.38

3

3

2

3

1

1

1

14

2.00

4

5

4

4

2

3

1

5

28

3.50

4

4

4

5

3

3

3

5

31

3.88

2

5

4

5

2

4

4

5

31

3.88

3

2

4

5

3

4

3

5

29

3.63

Behavior/Experience
Appropriate representation
experience
Appropriate representation
continuing-education

Survey Tool
Use with health educators
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Comments

PBC: First, for all inappropriate responses, it was listed as such because I'm not sure if
people will know what it will take. For example, will the people know what skills it
takes to do a computer-mediated program. I don't know if they can answer it if they
don't know what it will take.
PBC: Either you can and do, or you don't and won't use computer assisted instruction
for continuing education. Those who have the equipment, probably also have the
know-how and motivation to pursue computer-assisted instruction and are comfortable
using the technology for instruction; particularly after having used and experienced
computer-mediated instruction the first time. specifically, once you have taken an online course the intimidation factor goes away and the next time(s) is is familiar and
easier to accomplish.
For the question on "I have the time needed to participate" perhaps the question could
be worded to include a distinction between work and home time. Work gives me the
time (if I can fit it into my workday my supervisor suports my doing that, but taking a
computer -mediated cpomuter course when there is other work to be done during the
work day is sometimes difficult. Then, unfortunately, since computer-mediated
continuing ed. has a 24/7 availablility, one ends up doing it at home instead of work.)
PBC: #5 statement - unlcear as to "It is possible " - what does that mean?
PBC: Many of these items seem to assess factors related to "actual" control (e.g.,
equipment, resources) or access as opposed to beliefs or perceptions. You may want to
ask these questions based on the assumption that such courses are available, because
they likely are to be in the futurel. Consider adding more items about perceived
confidence to complete such courses, assuming they are available.
PBC: Your instructions for this section are a little unclear -- you might want to be
careful about using terms like 'their ability.' Who are they?
ATT: I am strugglingly with availability of such programs/population understanding
what this type of instruction might mean (even when provided a definition)(e.g., need a
practical application question since you are sending to SOPHE members, would it be
possible to provide context in which this type of instruction might be used…This
comment is probably more general and is repeated for me throughout, but also
reflects/impacts attitude
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ATT: those are fine
ATT: My employer happens to support continuing education at work if it can be fit in,
so it is possible for me to be positive in answering the above questions. That may not
be the case for someone who does not have a support of their employer. Then , if the
continuing ed is important, you find the time to do the continuing ed. from other parts
of your life (non-work hours).
ATT: some statements are personal attitudenal statements and others appear to deal
with attitudes about professional development (#1 and 3 in particular). #8 is a repeat of
#3???
ATT: I know you have defined "sef-directed" and "CMI" but it may still be better to
use "lay" terms in these questions. The "it would be easy" question might fit better in
the perceived control section. I prefer the "first person" items over the general attitude
items.
ATT: I'm sure I'm not the first person to tell you that you've repeated an item.
SN: Again, I think there is context missing--or it may be the terms used. I am not
confident that SOPHE membership will understand what you mean when you state
these items--while this is the technical term for what you are proposing, the words are
daunting and may be better understood by your audience if you choose an easier
phrase--something practical versus technical.
SN: professional organizations vary…may want to break them into various
groups…also some of these organizations may not be health education per sae…yet
provide great assistance.
SN: Change "think I should" to "encourage me to"
SN: All these questions seem to ask the same thing. But oddly enough the questions
are hard to answer, because colleagues and those who influence me do not "push"
computer-mediated instruction on me. They just support continuing education in
general. Computer-mediated instruction is rather easy to do; you don't have to worry
about parking, safety of driving to an unfamiliar neighborhood or in an ufamiliar
building where conventional training might take place.
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SN: #1 - it reads as if evryone is a member of than 1 professional organization -should this be changed? #2 and #6 --> what is difference between individuals who are
important to me and individuals who influence my behavior? If you are trying to get at
what others think about use of self-directed computer instruction for continuing ed
(good idea - #2 -- a in general question ) or whether they have others who think they
should use (#6 - very specifically related to me question), then OK. Just make sure you
understand difference between individuals who are important to me and individuals
who influence my behavior - they may or may not be one in the same.
SN: Like the attitude construct,it is hard to really grasp how you are operationalizing
subjective norms. Is it how good/bad SDCMI is? Valuable/valueless?
Effective/uneffective? Rewarded/not-rewarded? Useful/useless?
Importance/unimportance? etc. You might want to think about this and decide the
dimension(s) that are appropriate and revise your items accordingly.
INT: this is true for all…many of these statements read very awkwardly because of the
cumbersome terms used (self-directed, computer-mediated. I don't have an option for
you…it just appears to be one of those things that you'll need to be aware of
INT: More concrete measures of intention - ie I have checked out CMI, I am aware of
organizational offering…
INT: Again, the questions above really ask the same thing, just in a different way.
INT: Like the other TRA constructs, some of these items may be better asked as
frequencies (never to often) or may need adjectives to weight the statements with
agree/disagree answers if you are likely to get answer distributions that distribute
normally.
INT: Is time frame needed for #2 and #5. I think definitely #5 (During the next 12
months, I intend to take..)
BEH: how would a person answer if part of a course was the use of cm programs?
BEH: Level? Length of time ago? Number of experiences? Is 1 or greate classes
experienced?
BEH: I'd say"experienced" if someone had participated in 2 or more of the above
classes or training programs.
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Appendix O (Continued)
BEH: I expect that few people will have done any of these because there are not that
many available. You may need to specify whether this includes taking a classroom
based course with a web-based component (e.g., discussion boards).
BEH: I think you should also have "lack of programs" which I define differently than
"Lack of availability of programs" and "Lack of access to information about
programs"--An additional item might be CE not important for health education (some
health educators, an older generation, do not participate in such activities)…
EXCE: See above.
GEN: I think this is a good start, but may require some additions and revisions to better
reflect the underlying dimension of interest.
Additional Barriers to Include:lack of programs (which I define differently than "Lack
of availability of programs" and "Lack of access to information about programs"), CE
not important for health education, Lack of professional rewards,lack of relevant topics
being taught,lack of interest in the medium (prefer classroom-based courses), Few
incentives for professional development.
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Appendix P. Scree Plot for Eigenvalues from Factor Analysis
Figure 4. Scree Plot of Eigenvalues from Factor Analysis
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Appendix Q. Table of Cross Tabulations and Chi-Square Tests for Behavior
Table 21. Respondent Characteristics by Behavior
Behavior
Overall

Behavior
Absent

Behavior
Present

χ2

5.42

Age
29 and Under

13% (N=62)

8% (N=36)

5% (N=26)

30-34

12% (N=59)

8% (N=40)

4% (N=19)

35-39

14% (N=71)

10% (N=49)

5% (N=22)

40-44

12% (N=56)

8% (N=38)

4% (N=18)

45-49

14% (N=67)

8% (N=38)

6% (N=29)

50-54

16% (N=75)

10% (N=49)

5% (N=26)

55-59

12% (N=57)

7% (N=33)

5% (N=24)

60 and over

6% (N=27)

4% (N=19)

2% (N=8)
0.06

Gender
Male

19% (N=91)

12% (N=59)

7% (N=32)

Female

81% (N=391)

51% (N=248)

30% (N=143)
9.59*

License/
Certification
Yes

63% (N=304)

37% (N=180)

26% (N=124)

No

37% (N=179)

27% (N=131)

10% (N=48)

Continued on next page
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Appendix Q (Continued)
Table (continued)
Behavior
Overall

Behavior
Absent

Behavior
Present

χ2

6.20*

Location for taking
CME
Home

28% (N=131)

20% (N=93)

8% (N=38)

Work

29% (N=136)

18% (N=84)

11% (N=52)

Both Home and
work

43% (N=200)

25% (N=115)

18% (N=85)

12.49*

Highest Level of
Education
Bachelors

7% (N=34)

4% (N=23)

2% (N=11)

Some graduate
school

4% (N=18)

3% (N=12)

1% (N=6)

Masters degree

50% (N=241)

28% (N137)

22% (N=104)

Doctoral candidate

5% (N=26)

4% (N=18)

2% (N=8)

Doctorate or
professional degree

34% (N=163)

25% (N=120)

9% (N=43)

Continued on next page
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Appendix Q (Continued)
Table (Continued)
Behavior
Overall

Behavior
Absent

Behavior
Present

22.62*

Professional
Identity
Community/public
health educator

49% (N=201)

30% (N=123)

19% (N=78)

School health
educator

4% (N=15)

2% (N=8)

2% (N=7)

Patient educator

3% (N=13)

2% (N=7)

1% (N=6)

Health education
researcher

12% (N=48)

8% (N=34)

3% (N=14)

Univ/College
teaching faculty

26% (N=106)

22% (N=89)

4% (N=17)

6% (N=24)

3% (N=12)

3% (N=12)

Univ/college
administrative
faculty

χ2

Continued on next page
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Appendix Q (Continued)
Table (continued)
Behavior
Overall

Behavior
Absent

Behavior
Present

χ2

18.52*

Professional Role
Administrative

22% (N=95)

13% (N=55)

9% (N=40)

Service delivery

13% (N=55)

6% (N=28)

6% (N=27)

Teaching

15% (N=66)

10% (N=46)

5% (N=20)

Administrative and
service delivery

18% (N=80)

11% (N=48)

7% (N=32)

Administrative and
teaching

16% (N=68)

10% (N=43)

6% (N=25)

Service delivery and
teaching

4% (N=18)

3% (N=15)

1% (N=3)

Research

13% (N=57)

11% (N=47)

2% (N=10)

Continued on next page

226

Appendix Q (Continued)
Table (continued)
Behavior
Overall

Behavior
Absent

Behavior
Present

34.85*

Current Employer
College of
University

χ2

47% (N=196)

35% (N=145)

12% (N=51)

Hospital

7% (N=31)

2% (N=10)

5% (N=21)

Non-hospital health
care facility

3% (N=14)

2% (N=8)

1% (N=6)

Insurance
company/MCO

3% (N=13)

1% (N=6)

2% (N=7)

Local health
department

11% (N=45)

8% (N=33)

3% (N=12)

State health
department

9% (N=36)

5% (N=21)

4% (N=15)

Federal government
agency

10% (N=43)

5% (N=19)

6% (N=24)

Non profit health
education
organization

9% (N=39)

5% (N=21)

4% (N=18)

Note. Due to rounding, total percents may not equal 100. Response items with expected
counts less than 5 were removed. *Indicates statistical significance at p<.05.
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